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THE NATIONAL TRUST 


LOSELY related to the planning of the use of 

the land in Britain and the inauguration of 
national parks and nature reserves (see Nature, 
December 8, p. 967) is the work of the National Trust. 
Both in its recent annual report and at the annual 
meeting of the Trust on October 12 at which it was 
presented, the need for action was stressed. Lord 
Crawford announced that the Trust had just acquired 
Penrhyn Castle, in Caernarvonshire, with 4,000 acres 
of agricultural and mountain land. This is three times 
larger than any other single property which the 
Trust holds, and the area has been acquired at a 
critical time. The water-power proposals of the 
British Electricity Authority cut into the Penrhyn 
estates both in the Ogwen valley and in the upper 
valley of the Conway. The transfer to the National 
Trust means that any electrical development on this 
land must be approved by Parliament. 

The land cannot be acquired compulsorily, even for 
development, if purchase is opposed by the National 
Trust, without the Minister’s order designating the 
land as subject to compulsory purchase being first 
submitted to Parliament. Parliament might, it is 
true, over-ride the Trust’s objection, but that objection 
would carry great weight, and protection of this char- 
acter is required in other areas that have been desig- 
nated for national parks and nature reserves. Trans- 
fer of properties to the National Trust does, in fact, 
increase the safeguard, but this is scarcely the most 
appropriate general method. If the National Parks 
Commission and its constituent boards were properly 
constituted, such procedure should be unnecessary. 
Appeal to Parliament should only be required after 
every effort has been made to reconcile departmental 
claims at a proper level, and one at which there is 
no suggestion of a department judging its own cause. 

Whaat is clear from the annual report of the National 
Trust, and from its annual meeting, is the extent to 
which the Trust depends in its work of saving the 
scenic heritage of Britain on support from indi- 
viduals. In spite, however, of an increase in member- 
ship, the financial position of the Trust is serious. 
Its membership on June 1, 1951, still stood only at 
25,000, with annual subscriptions totalling £18,050. 
Even if the membership were more than doubled, 
the position would remain serious, largely owing to 
the continued work on repairs that accumulated 
during the war years. The rising cost of such work, 
together with inflation, is mainly responsible for the 
deficit of £56,000 on the year. This deficit has been 
partly met by drawing on the Jubilee Fund, which 
is now likely to be exhausted by the end of this year, 
while the repair programme is still unfinished. With 
a drop in legacies during 1950 to £27,000, as compared 
with £86,000 in 1949, the anxiety concerning the 
future of the Trust is understandable. 

The Council’s report rightly points out that, in an 
age of extreme taxation and high death duties, it 
will be more and more difficult for individuals to 
make gifts to the Trust. The successful pursuit of 
its work must in future depend increasingly upon 
the wide support of members and of the general 
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public. Much must also depend upon Government 
support, both of the authority of the Trust and, 
particularly if new properties are to be acquired, on 
some action being taken on the recommendations of 
Sir Ernest Gowers’ Committee on Houses of Out- 
standing Historic or Architectural Interest. So long 
ago as April 26 last, the Government of the day 
stated that it hoped to introduce legislation to give 
effect to some of these recommendations during the 
autumn session; but although this is not a party 
question, it cannot be assumed that the present 
Government is prepared to accept all the recommenda- 
tions of the Gowers Committee, or even the same 
recommendations that its predecessors in office 
accepted. The possibility that direct relief from 
taxation will be granted to the harassed owners of 
historic country houses in return for an undertaking 
to open them to the public is not yet ruled out, 
particularly in view of the tacit admission that 
families should be encouraged to remain, wherever 
possible, in the houses with which they have been 
associated, often for generations. The principle that 
families may be granted some measure of relief by 
means of grants out of the National Land Fund is 
unlikely to be repudiated, and it may also be assumed 
that these grants will be administered by the Ministry 
of Works, and not by an independent Historic 
Buildings Council, as recommended by the report. 

The Council of the National Trust accepted this 
decision in view of the assurance that the Ministry 
would co-operate with local authorities and the Trust, 
but reaffirms its view that, with its experience and 
specialized knowledge, the Trust is the body best 
qualified to hold and administer country houses and 
estates where the families continue to live but can 
only do so with assistance. It attaches the greatest 
importance to the proposal that, where houses no 
longer remain in the possession of the families, 
the Treasury should be empowered to accept chattels, 
as it already has power to accept land and buildings, 
in part payment of death duties. It is hoped that 
this relief, which has long been advocated by the 
Trust, will help to preserve in situ the pictures, 
tapestries, furniture, china and other collections which 
have been built up in many of the great houses of 
England and the dispersal of which would be an 
irreparable loss to the nation. 

Here, however, as in regard to the preservation of 
scenic amenity, the need for action is urgent. “Every 
year sees the decay or disappearance of more great 
houses. Those that remain in private ownership are 
becoming increasingly difficult to maintain. Only 
some action by the State—whether by relief of taxa- 
tion or in some other way—can save them. It is 
not practicable to wait until suitable uses are devised 
for these houses ; action is required immediately and 
the most important of them should, if necessary, be 
maintained inexpensively by a skeleton staff until 
the ideal use can be found. No other course is per- 


missible if our generation is to avoid the last censure 
of posterity.”” That statement could apply with equal 
force to the safeguarding of amenity, in the context 
of which the Gowers Committee interpreted its terms 
of reference, and of which the houses were considered 
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to be a part. Particularly where the threats to housog 
of this character have come from officialdom, the 
consequences have been generally more disastrous 
to the setting of the houses than to the houses them. 
selves. The Gowers Committee refers, for example, 
to Wentworth Woodhouse and Staunton Harold. and 
like many other bodies deplores both the absence of 
any effective control over Service and other depart. 
ments by the Planning Minister, and the practice 
of allowing, for example, a Minister responsible for 
producing coal to judge his own cause. 

A Conservative Government may well find it easier 
than a Labour Government to introduce the legisla. 
tion required to give effect to the recommendations 
of the Gowers Committee. If such legislation is to 
be effective, it should be introduced without delay, 
The present emergency may well make the need more 
rather than less urgent, though with good will and 
co-operation between the parties the demands 
on Parliamentary time might be small. The question 
of interdepartmental co-ordination remains as presi) ig 
as ever. It was ignored during the War; but the 
reasons that were then accepted can no longer be 
urged to-day. 

Meanwhile, it should be noted that the Council 
for the Preservation of Rural England, on which hag 
fallen a major share of the responsibility of acting, 
in countless negotiations and inquiries, as counsel for 
the defence of natural beauty, is also in financial 
difficulties. The Council could not expect always 
to win, nor should it be expected to be infallible in 
its judgment. But the responsibility of defence can 
scarcely be left to the Government, because the prime 
difficulty of the Government in the matter is that 
it has to judge between such claims and those of 
government departments. The alertness, energy and 
persuasiveness with which the Council has brought 
its great knowledge to bear in defence of natural 
amenity entitle it to much more widespread and 
substantial support from the country-lovers it has 
served so well. 

That support must be forthcoming promptly if the 
Council is to continue its work, and it is to be hoped 
that one outcome of the work of such institutions 
as the Council for the Promotion of Field Studies 
will be to awaken a keener interest in the preserva- 
tion of the countryside among those young people 
who use its field-study centres, which will lead them 
in turn to support the work of such bodies as the 
Council. Meanwhile, more might be heard of the 
work of the Nature Conservancy. It is six months 
since the Conservancy proposed the setting aside of 
two nature reserves and several sites of special scien- 
tific importance within the Lake District National 
Park. One such reserve has now been created, in 
Scotland, by the purchase, announced on November 
24, through its Scottish Office, by the Nature Con- 
servancy, of 10,450 acres at Kinlochewe, Ross-shire, 
which will constitute the Beinn Eighe Nature 
Reserve. A chain of national nature reserves, mostly 
outside the national parks, was intended as comple- 
mentary to the national parks. Several of the sites 
proposed in the Huxley Report have already been 
endangered by subsequent proposals for training 
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areas, etc. On that score alone it is important to 
crate these nature reserves without undue delay. 
(nee they are established, they can scarcely fail to 
promote the formation of a public opinion which 
really understands what is involved, and which will 
both bring about a new attitude to the use of land 
and of the national parks and also be prompt to rally 
to the defence of amenity behind those bodies which, 
like the National Trust and the Council for the 
Preservation of Rural England, have done such 
sterling work in the past. 


No. 4285 


GRASSLAND: MODERN SCIENCE 
AND PRACTICE 


Grassland and Grassland Products 
By Prof. Stephen J. Watson. Pp. vii+ 200. (London : 
Edward Arnold and Co., 1951.) 21s. net. 


T is fortunate that Prof. S. J. Watson was appointed 

as Clive Behrens lecturer in the University cf 
Leeds for the sessions 1948-49 and 1949-50, for 
therwise it is likely that we should have to have 
waited some time for this masterly review of what 
has rapialy become a vast subject and one which 
goes to the core of modern agricultural practice in 
Great Britain. 

Almost at the outset (p. 13) the reader is left in 
no uncertainty as to the guiding principle which must 
lie behind all grassland research and which must 
dominate practice. This principle is the more tellingly 
formulated since it is stated in the words of a man— 
Dr. David Wilson (later Sir David Wilson, Bart.)— 
who had obtained his evidence as loug ago as 1885- 
88: “compared with the difference of composition 
at different stages of growth, the differences between 
the composition of the various grasses cut at the 
same stage are small’. The mass of recent evidence 
which completely supports this dictum is fully dis- 
cussed, and the influence of leafiness and rapidity of 
leaf growth on digestible crude protein is emphasized. 
It is not so generally realized “that the younger and 
leafier the plants the greater their content of the 
major mineral constituents such as calcium, phos- 
phorus and potassium’”’. The trace elements, on the 
other hand, Watson says, will be related entirely to 
the soil analysis ; it is perhaps, however, premature 
to imply that a specific influence may not here exert 
itself. Speaking generally, ‘‘the younger the plants 
the greater will be their value as a source of vitamins’’. 

In the chapters on the growing and management 
of grassland herbage, the salient points are made 
abundantly clear. Thus the losses from an acre of 
good grassland frequently cut for drying ‘‘may equal 
7to 8 ewt. of Sulphate of Ammonia, 3 cwt. of Super- 
phosphate and 4 cwt. of Muriate of Potash”. Very 
properly, a considerable amount of space is devoted 
to permanent grass, and the author does well to quote 
examples of practices adopted more than fifty years 
ago with the view of evening out and extending 
the grazing season—‘early bite’ is not a new con- 
ception. Modern methods of rotational grazings are 
fully discussed. In so far as ley farming is concerned, 
& little more might have been said as to the pos- 
sibilities ; and, although beyond the scope of the 
author’s treatment, readers should be reminded that 
the most important feature of that system is that it 
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adds to the arable acreage and that in a well-balanced 
rotation the ley sod is an invaluable aid to main- 
taining the structure and humus content of the soil. 

The chapters on the conservation of grass are 
models of accurate and terse statement. A telling 
summary of the losses in nutrients that occur in the 
different conservation processes is given in Table 53. 
The factors respectively influencing the carotene and 
protein content of dried grass are fully explained. 
“The carotene content of dried grass is always 
falling.’ It is influenced by the methods adopted on 
the field, in the dryer and by “time and method of 
storage”. The carotene content “can be no guide to 
stage of growth or protein content”. After a full 
review, Prof. Watson states that “at the present 
juncture it is certain that ensilage is the process on 
which chief emphasis should be laid if we are ta 
utilize grassland to its fullest extent’. 

The wealth of information packed into these two 
hundred pages is admirably arranged, the statements 
of fact are always concise, and at all stages the 
practical implications are simply and clearly brought 
out. The book will be of equal value and equally 
intelligible to the specialist, the student and to the 
up-to-date farmer. A valuable feature of the book 
is the excellence of the fifty-three tables, which have 
the merit of being readily understandable without 
repeated reference to the text. These are supported 
by twenty-two well-arranged graphs and diagrams 
and by thirty-one adequate illustrations. References 
to the extensive literature quoted are given at the 
end of each chapter. The index is in keeping with 
the high standard of the book and very properly is 
in two parts, author and subject. 

R. GeorGe STaPLEDON 


THE LOGIC OF ADAPTATION 


Analytical Biology 
By G. Sommerhoit. Pp. viii+ 208. (London: Oxford 
University Press, 195U.) 17s. 6d. net. 

HIS book is a valuable addition to the com- 

paratively small literature which deals with the 
logical analysis of biological notions. The author is 
bold enough to tackle the problem of “‘biological 
purposiveness’’, which has often been taken to justify 
the belief that theoretical biology must operate with 
categories which cannot be stated in the conventional 
terms of the physical sciences. He argues that all 
cases of apparent purposiveness can be regarded as 
instances of adaptation ; and, of the latter concept, 
he proceeds to offer an attempt at a precise descrip- 
tion. His definition is one which can most easily be 
envisaged in terms of a self-regulating mechanism 
such as an automatic gunsight. 

The basic phenomenon of adaptation is given the 
name of “directive correlation’, and the elements 
involved in its definition are four in number; the 
“canetic variable’, which is a prior condition having 
a causal influence on both the environmental situation 
which is adapted to, and the response which adapts, 
these two being jointly affected in such a way that 
they issue in the goal (or ‘focal condition’’) of the 
adaptation. The logical relations involved in such a 
notion are discussed both in normal language and in 
more precise mathematical terms, and the author 
then proceeds to some applications of the idea of 
directive correlation to general biological problems. 
It is, of course, true that such an idea is in no sense 
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an answer to the problems which face biologists ; its 
potential service is to lead to a more precise formu- 
lation of them. 

Mr. Sommerhoff has made a worth-while contri- 
bution towards clarity of thought in a field in which 
precision has often been sadly lacking, and his book 
will be of value to all who find themselves tempted 
to wonder what the conventional biological phrases 


really denote. It seems to me, however, that he may 


have over-estimated the applicability of his concept 
of directive correlation, at least in its simple form. 
Many instances of “‘biological purposiveness’’ seem to 
involve not so much an adaptation to an external 
state of affairs, but rather the alteration of the 
environment to fit in with an internally determined 
course of action. A bird not only builds a nest 
to suit the lie of the twigs, but chooses a part of the 
bush which suits the nest. The model of a crystal 
growing in an impure solution may be as relevant as 
that of a radar gunsight. C. H. WappINnGTon 


BERKELEY’S SCIENTIFIC WORKS 


The Works of George Berkeley, Bishop of Cloyne 
Edited by A. A. Luce and T. E. Jessop. (Bibliotheca 
Britannica Philosophica.) Vol. 4: De Motu with an 
English translation, The Analyst, a Defence of Free- 
thinking in Mathematics, Reasons for not replying 
to Mr. Walton’s Full Answer, Arithmetica and 
Miscellanea Mathematica, Of Infinites, Letters on 
Vesuvius, on Petrifactions, and on Earthquakes, 
Description of the Cave of Dunmore. Edited by 
Dr. A. A. Luce. Pp. viii+ 264. (London and Edin- 
burgh: Thomas Nelson and Sons, Ltd., 1951.) 
30s. net. 

HIS fourth volume of the new edition of Bishop 

Berkeley’s works collects together those writings 
which can be labelled as scientific. Of these, ‘““The 
Analyst’’ would have been considered the most 
important in his own day; but “De Motu” has a 
certain topical interest for the twentieth century 
which it did not have for the eighteenth. 

The Latin text of the second edition of ““De Motu”’ 
is reproduced here, with a translation by the editor. 
This essay was written for a prize offered by the 
Paris Academy of Sciences in 1720, which it failed to 
win. It would appear to have been hurriedly com- 
posed, as the argument is not so well put as in 
Berkeley’s other works, and it does not live up to 
its very general title. As the editor says, it should 
have been called ‘“‘Motion without Matter’. Berkeley 
is arguing that the science of mechanics can be 
developed in accordance with his own philosophical 
principles and that by so doing obscurities and 
inconsistencies, for example, the Newtonian notion 
of absolute space and motion, can be eliminated. 
He is expounding what would now be called a 
Positivist or Phenomenalist interpretation of science, 
much on the lines of Ernst Mach a century and a 
half later, to mention only one, perhaps the best, 
exponent. Of course, Berkeley, unlike later pheno- 
menalists, does not resolve the whole universe into 
phenomena, but makes a reservation in favour of 
active minds or spirits. 

“The Analyst’’, first published in 1734, was an 
important contribution to the long controversy over 
the use of infinitesimals in mathematics; a con- 
troversy of which the echoes still remain and which 
really began with the paradoxes of Zeno in the fifth 
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century B.C. Berkeley’s purpose in entering on the 
controversy is characteristic of him, and stated jx 
the sub-title, ‘‘A Discourse Addressed to an Infidd 
Mathematician’. The mathematician addressed was 
probably Edmund Halley, who is said to hay 
declared the doctrines of Christianity to be incom, 
prehensible. Berkeley retorted that the doctrines ¢ 
the new analytical school of mathematics were fy, 
less comprehensible, indeed downright contradictory 
whether in the form of Leibniz’s differential calcul 
or Newton’s fluxions. “It is curious to observe wha; 
subtilty and skill this great genius [Newton] employ, 
to struggle with an insuperable difficulty ;  anq 
through what labyrinths he endeavours to escape the 
doctrine of infinitesimals ; which as it intrudes upon 
him whether he will or no, so it is admitted ang 
embraced by others without the least repugnance, 
Leibniz and his followers in their calculus differentialis 
making no manner of scruple, first to suppose, and 
secondly to reject, quantities infinitely small ; _ 
(p. 75). Berkeley concludes that the method works 
by reason of compensating errors, and “that, however 
useful it may be, it must be considered only as a 
presumption, as a knack, an art, rather an artifice, 
but not a scientific demonstration” (p. 81). This 
seems to have been Newton’s own view when he 
wrote his “Principia”, though Berkeley also attacks 
some of the statements made there (Book 2, Lemma 2), 

The remaining writings in the volume contain 
3erkeley’s replies to critics in the mathematical 
controversy—good hard hitting, but bringing out no 
new mathematical points—and some early papers 
The one on “Infinites” shows Berkeley already con 
cerned with mathematical problems in 1705-9. Th: 
letters on ‘Vesuvius’, “‘Petrifactions’ and ‘Earth 
quakes” and the “Description of the Cave oj 
Dunmore”’ show the strong empirical interests of this 
idealist philosopher. The editing and printing of 
this volume maintain the standards of its pre 
decessors ; higher praise is not necessary or possible. 

A. D. Rrreute 
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MARINE ANIMALS AND PLANTS 


Life of the Shore and Shallow Sea 


By Dr. Douglas P. Wilson. Second edition, com 
pletely revised and reset. Pp. xvii+ 213+ 45 plates. 
(London: Nicholson and Watson, Ltd., 1951.) 
15s. net. 


HE second edition of Dr. D. P. Wilson’s popular 

book on marine animals and plants has _ been 
thoroughly revised and reset. The coloured frontis- 
piece has been replaced by a black-and-white study 
of a John Dory poised over a gorgonid, and though th« 
one hundred and twenty-eight photographs have 
been reduced to ninety-eight, many of these are new. 
Pictures are what one looks at first on opening such 
a book, and no praise can be high enough for the 
beauty, clarity and artistic merits of Dr. Wilson's 
photographs of living marine animals. The patience 
and skill that produced them are unequalled. Feather 
stars (Fig. 22), the beadlet anemone (Fig. 51), 
Physalia catching a fish (Fig. 61), larve from the 
plankton (Figs. 72-75) and sea horses (Fig. 91) are 
superb. Each photograph is accompanied by 4 
magnification figure. If a suggestion can be made to 
so expert a photographer, it is that Fig. 31 of Asterina 
gtbbosa does not give a fair idea of this little starfish, 
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owing to the extended position of one of the arms in 
each of the specimens shown. ‘The publisher and 
printer are also to be congratulated on the excellent 
reproduction of the photographs. 

The text is as good as the illustrations. As zoologist 
at the laboratory of the Marine Biological Association 
of the United Kingdom, Dr. Wilson knows the 
Plymouth fauna thoroughly, and confines his examples 
almost entirely to that area. Written in a smoothly 
flowing style, the book is full of interesting observa- 
tions on the living animals, their movements, feeding 
habits, breeding and development, relationships with 
one another, and the chemical and physical conditions 
of their environment. Dr. Wilson also draws largely 
on recent werk, such as the studies of Corbin and 
Steven on the migrations of the mackerel, Moore on 
the relation between food and shell colour in Nucella 
lapillus, Wells and Newell on the habits and life- 
history of Arenicola, and his own beautiful work on 
the settlement of polychwte larve and the postpone- 
ment of their metamorphosis until the correct material 
for their tubes has been found by the larve. He refers 
also to recent work on echo-sounding for the determ- 
ination of the noises made by marine animals, and 
to the under-water photography now being under- 
taken by Dr. H. G. Vevers. 

There are two statements that I regret to see per- 
petuated : the left eye of the young plaice does not 
‘move’ in the sense that the reader will infer from the 
account on pp. 22 and 163; and the alternation of an 
asexual and a sexual form (p. 171) is not an “‘alterna- 
tion of generations’ but of phases in one life-history. 

The references to Chthamalus on pp. 26, 50 and 68 
are to Fig. 41; but this figure shows the wrong 
habitat for the barnacle. Should the reference be to 
Fig. 44 ? 

There is an appendix of practical instructions, 
including useful hints on shore collecting, keeping an 
aquarium and photographing living marine animals. 
The book has been improved by its reduction to 
octavo size. It is very well printed and the price is 
reasonable. N. B. EaLEs 


No. 4285 


AMERICAN HYDNUMS 


The Stipitate Hydnums of the Eastern United 

States 
By Prof. William Chambers Coker and Alma Holland 
Beers. Pp. viii+ 211 (60 plates). (Chapel Hill, N.C. : 
University of North Carolina Press; London: 
Oxford University Press, 1951.) 40s. net. 

ROF. W. C. COKER’S important contributions 

to the systematics of the higher fungi of North 
America are well known. His publications on the 
Hydnacexe (Basidiomycetes) began in 1919, and the 
present work is a very convenient and welcome 
sunmary of the sixty non-resupinate species dis- 
covered in the eastern United States. They are 
placed in ten genera, which follow in the main 
Banker’s classification (1901-13) and which are based 
on the macroscopic appearance of the fruit-body and 
the colour and marking of the spores. Twenty-three 
of these species occur also in Europe, and Hydnum 
fragile Fr. (1852) is given as a synonym of the new 
monotypic genus Bankera. Several of the species 
occur also in tropical and south-temperate countries. 
Indeed, in my experience, many of these apparently 
north-temperate species occur in conspecific or 
closely related form in the tropics; even the 
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coniferous habitat of many does not seem obligatory, 
as in the case of Sarcodon (Hydnum) imbricatus, which 
Coker and Beers report as definitely associated with 
frondose woods in the eastern United States. Clearly, 
this book should be on the shelves of all mycologists, 
or libraries, concerned with the higher Basidiomycetes. 
The systematics of fungi are cosmopolitan, and this 
work is one of the indispensable stepping-stones to a 
world monograph of Hydnoid fungi. 

The species are illustrated with characteristically 
good and well-reproduced photographs, mostly from 
living specimens, and there are clear line-drawings 
of spores and other microscopic details, as in Prof. 
Coker’s previous monographs on Clavaria, Gastero- 
mycetes and Boletus. Spore measurement would 
also appear precise, though it is not explained how 
spores, regular or irregular, are measurable to an 
accuracy of 0-lyu. The specific descriptions are 
followed by critical notes on synonymy and related 
species. 

The book bears, nevertheless, too much the stamp 
of compilation from separate papers, not only in the 
absence of critical summaries of such interesting 
matters as seasonal occurrence, geographical dis- 
tribution, microchemical reaction, and variation in 
habitat, colour and size, but also in its plan. The 
usefulness of a systematic work, being primarily one 
of reference, is greatly enhanced by its usableness. 
It is not easy to find one’s way about this book, 
small though it be, because the order is not apparent, 
the generic captions are ill-displayed, and indicative 
page-headings are lacking. To have always to consult 
the index does not make a book companionable. I 
have found that, in the uncertain state of knowledge 
of the natural affinities of Basidiomycetes, the alpha- 
betical arrangement of genera, species and varieties 
is the most satisfactory: it is self-explanatory, self- 
indexing, and without disadvantage when, as in the 
present case, it is obvious from modern criteria that 
the genera do not form a natural family and the 
interrelations of the species, even if rightly placed in 
the same genus, are dubious. Again, for the com- 
parison of descriptions, it is desirable to conform 
rigidly to the same order for the parts described and 
to italicize, as Fries did, the salient features of the 
species. In the case of the spores (for example, 
Plates 54-60), they should be orientated with respect 
to the apiculus, instead of the random presentation 
in the spore print. Distinctive type is also helpfui in 
the indexing of synonyms along with legitimate 
names. Incidentally, the expression ‘‘threads of 
the flesh’’ for hyphz is surely archaic. 

According to the International Rules of Nomen- 
clature, Fries (1821) is the starting point for these 
fungi. The authors, however, use pre-Friesian names, 
commonly without reference to the Systema Myco- 
logicum, and in several cases it is impossible to 
know, without consulting Fries, if the epithet is 
legitimate, for example, Bankera fuligineo-alba 
(Schmidt) and Hydnellum zonatum (Batsch). In my 
opinion such names are nomenclaturally incorrect 
because the epithets have no nomenclatural standing, 
unless as invalid. Thus, to write Hydnum L. or 
H. repandum L., as the authors have done, is con- 
trary to the Rules and should be discontinued. A 
more serious contravention is the absence of any 
Latin diagnoses for the new genus and two new 
species described in the book. It is to be hoped that 
the authors will validate their new taxa in a myco- 
logical journal at the earliest opportunity. 

E. J. H. Corner 
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The Oxford Atlas 

Edited by Brigadier Sir Clinton Lewis and Colonel 
J.D. Campbell, with the assistance of D. P. Bickmore 
and K. F. Cook. Pp. 96+xxvi+90. (London: 
Oxford University Press, 1951.) 30s. net. 


MODERN atlas should show political and 

natural features, include road communications 
and aerodrome sites as well as railways and have 
an index of all names shown on the maps, and, last 
but not least, should be relatively inexpensive. 
This “‘Oxford Atlas”’ fulfils these requirements. With 
pages slightly larger than 15 in. by 10 in., it consists of 
12u pages of coloured maps (all specially drawn for 
this publication) and 88 pages of gazetteer entries 
(more than fifty thousand entries according to the re- 
viewer's reckoning). The first 96 pages of maps cover 
all parts of the world and are of varying scales, 
coloured according to layer heights, and the other 24 
are distribution maps of weather, population, land 
use, etc., the colours being used to indicate the 
relevant statistics. 

For those who are more geometrically minded, 
perhaps the most intriguing part of the Atlas is the 
discussion of the types of projection used. Two 
tables give the distribution of errors over conical 
orthomorphic and transverse Mercator projections, 
and zenithal projections, respectively. Further, on 
each map there are figures in the border, those on 
the right-hand side showing the area in square miles 
(for that particular latitude) enclosed in the quadri- 
laterals formed by the parallels of latitude and 
longitude, and those on the left-hand side showing 
the distance in miles along each parallel of latitude 
between two successive meridians. 

In the review copy received the detail of some of 
the maps is somewhat marred by poor workmanship 
in the colour printing ; some obvious misalignments 
can be seen, for example, where political and natural 
boundaries should coincide. 


Advances in Colloid Science 
Vol. 3. Edited by Prof. H. Mark and E. J. W. 
Verwey. Pp. xi+384. (New York and London: 
Interscience Publishers, Inc., 1950.) 60s. 

ROF. H. MARK is an international editor par 

excellence, and by his indefatigable travelling, 
lecturing, writing and editing in recent years has put 
all scientific workers in the field of colluid and polymer 
chemistry in his debt. Dr. E. J. W. Verwey, the 
other editor, provides an immediate link with the 
active Dutch school. The result of their editorial 
collaboration is the third volume of this useful series, 
which covers a variety of topics in the forefront of 
interest. 

There is an excellent article by J. H. de Boer on 
atomic forces and adsorption in which he sum- 
marizes current theories of attractive and repulsive 
forces. A. E. Alexander discusses the application of 
surface chemistry to problems in colloid science and 
gives a number of interestins ~xamples of which he 
has first-hand knowledge. G. Overbeek writes on 
a fundamental subject of which he is 4 master— 
the quantitative interpretation of the electro- 
phoretic velocity of colloids. The various factors 
influencing the derivation of the zeta potential are 
analysed. 

Theories of lyogel structure, old and new, are the 
topic of E. A. Hauser and D. 8S. Le Beau. The peculiar 
properties of thixotropy, rheopexy and dilatancy 
are described, and hypotheses given to account for 


their nature. The ultracentrifuge and, in particular, 
the sedimentation properties of threadlike molecule, 
are the concern of P.-O. Kinell and B. G. Ranby, of 
the Uppsala school. J. H. Dillon discusses at lengt) 
the little-understood phenomena of fatigue in hig) 
polymers, while 8. R. B. Cooke deals with flotation, 
one of the most recent methods for the concep. 
tration of minerals. Altogether, this is a mos 
useful volume destined for a permanent home 0), 
the bookshelf. 


Ultrasonics 
By Dr. P. Vigoureux. Pp. vi+163. (London: 
Chapman and Hall, Ltd., 1950.) 25s. net. 


N the number of books on ultrasonics which haye 

appeared on the market in recent years, this one 
takes an honoured place. Dr. P. Vigoureux doe; 
not, as a number of other writers do, emphasize the 
technical applications which have been made of this 
radiation—which, indeed, in many cases are mor 
suited to the industrial laboratory than the pro. 
duction plant—but shows rather what has been done 
with ultrasonics in the physical laboratory. He 
begins with an account of the generation and detection 
of these waves by piezoelectric and magnetostrictive 
transducers, and briefly describes the methods of 
observation of the radiation in fluids. Then follows 
ar. account of velocity data and—more briefly 
absorption data in gases and liquids, and the theories 
which have been put forward to explain them. This 
is as far as the survey goes and, in particular, propa. 
gation in solids is not discussed. 

A comprehensive bibliography of some _ three 
hundred papers dealing with these topics since 1939 
is included; but the author has not always been 
careful in consulting his references, as occasionally 
measurements are ascribed to the writer of a general 
article or to the rapporteur of a symposium rather 
than to the man of science who did the work s 
reported. This is, however, a small point and does 
not detract from the merit of this useful survey. 

E.G. R. 


Metallurgical Abstracts (General and Non-Ferrous) 
Editor: Lieut.-Colonel 8S. C. Guillan; Assistant 
Editor, Major W. G. Askew. Vol. 16, 1948-49. 
Pp. viii+ 1048. (London: Institute of Metals, 1949, 
60s. 


HIS volume fully maintains the high standard of 

scientific writing associated with ‘Metallurgical 
Abstracts”, a publication which is a necessity for 
any scientific worker concerned with non-ferrous 
metallurgy. The abstracts are well and clearly 
written and give as much detail and numerical! data 
as can be expected. The defect of the work lies in the 
uncertainty existing as to how much ferrous metal: 
lurgy is included. On the purely scientific side, 
ferrous and non-ferrous metallurgy are part of one 
subject, and the present system means that many 
scientific workers have to consult both the Metal- 
lurgical Abstracts of the Institute of Metals and those 


of the Journal of the Iron and Steel Institute if they 


are to keep in touch with their subject. Seeing that 
both Institutes occupy the same building, this pro- 
duction of independent abstracts with uncertail 
overlapping is scarcely to their credit ; and if a joint 
publication cannot be produced, metallurgists may 
reasonably ask for a common index. On the publica. 
tion side, the present volume is not well bound. One 
omission noted is that of a list of the journals ab- 
stracted. W. HumeE-RoTHERY 











pe Vv 
and 
upc 
dee 
tim 





168 


ticular, 
ecules 
nby, of 
length 
n high 
tation, 
-ONCen. 
+ Most 
me on 


ndon : 


h have 
his One 
x does 
ize the 
of this 
> more 
© pro. 
n done 
He 
tection 
rictive 
ods of 
follows 
lefly 
heories 
. This 


propa. 


three 
e 1939 
3 been 
onally 
reneral 
rather 
rk & 
i does 
'y. 

By 


rrous) 
sistant 
48-49. 
1949, 


ard of 
irgical 
ty for 
errous 
slearly 
| data 








in the 
metal- 

side, 
of one 
many 
Metal- 
those 
f they 
x that 
3 pro- 
ertain 
, joint 

may 
blica- 

One 
Is ab- 











IRY 








December 15, 1951 


vo. 4285 





NATURE 
ROYAL SOCIETY 


1017 





ANNIVERSARY ADDRESS BY Pror. E. D. ADRIAN, O.M., F.R.S. 


AWARD OF MEDALS, 1951 
Copley Medal 


SHE CorpLtey MEpDAL is awarded to Prof. D. 

Keilin for his fundamental researches in the fields 

of protozoology, entomology and the biochemistry of 
enzymes. 

Prof. Keilin’s early work was on parasitic insects, 
and it contains much that is of lasting value and some 
which is regarded as classic. He made brilliant 
studies on the Anthomyid larve, on viviparous 
reproduction in higher flies, and on intersexes in the 
human louse. 

It was Keilin’s interest in parasitic insects which 
led him to study the peculiar hemoglobin in the 
larve of the horse bot Gastrophilus, and from this 
developed the brilliant series of biochemical investi- 
gations which, in the ensuing twenty-five years, have 
resulted in his numerous important discoveries 
concerning hem compounds and a range of catalysts 
of biological oxidations. 


In 1925 Keilin published in the Proceedings of the’ 


Royal Society a paper “On Cytochrome, a Respiratory 
Pigment common to Animals, Yeast, and Higher 
Plants’; here he advanced evidence that the cyto- 
chrome system, consisting of three different hamo- 
chromogen compounds, functions as an oxidation 
system in aerobic respiration. The general scheme 
developed in this paper for the aerobic respiration of 
cells has proved to be of fundamental importance, 
and Keilin’s own contributions to this field have been 
remarkable in their variety and significance. Many 
of these have dealt with haem, hemoglobin, and their 
derivatives ; in addition to characterizing components 
of the cytochrome system, he purified catalase and 
peroxidase and proved that these well-known enzymes 
are hem compounds. He has studied the mechanism 
of the catalytic action of the different hxzem compounds 
and demonstrated the part they play in cellular 
processes. In particular, he showed that the previously 
known indophenol oxidase in animal tissues is the 
specific oxidase for cytochrome c; he established the 
part played by the cytochrome system in the aerobic 
oxidation of succinate in tissue preparations; and 
his studies have thrown light on the mode of action 
of various respiratory inhibitors. 

Keilin purified polyphenol oxidase and laccase, and 
showed that these enzymes are copper proteins. He 
discovered also hwmo-cuprein and hepato-cuprein, 
copper proteins from red blood cells and from liver 
respectively. The purification of carbonic anhydrase 
led to its characterization as a zinc protein. His 
researches have thus illuminated the role of other 
trace elements in addition to iron. 

In these researches, and in others too numerous to 
mention, the work of Keilin displays constantly his 
powers of acute observation and brilliant analysis ; 
and while he is able to focus these powers sharply 
upon the crucial detail of a biochemical problem, his 
deep interest in the wider biological setting is at all 
times evident. 


Royal Medals 


A Royat MeEpAt is awarded to Sir Ian Heilbron 
for his distinguished contributions to organic chemis- 





try, particularly in the field of vitamin A and polyene 
synthesis. 

Sir Ian is distinguished for his many notable 
contributions to organic chemistry, particularly in 
the field of natural products and in the development 
and exploitation of synthetic methods applicable to 
them. 

After some early researches on various dyestuffs, 
Heilbron made his first really important contribution 
by his work on the triterpenoid hydrocarbon squalene, 
which occurs in fish oils, and by his structural eluci- 
dation of batyl and selachyl alcohols from the same 
sources. This marked the start of a great research 
programme on naturally occurring unsaturated ali- 
phatic compounds which has continued to the present 
time. His work on squalene was followed by research 
on the carotenoids and vitamin A, and in this he 
made extensive use of physical methods of investi- 
gation. His synthetic work in the carotenoid—vitamin 
A field led to the development by him of acetylene 
chemistry, and the numerous reactions of acetylenic 
compounds discovered by him have been applied in 
many fields. Of particular interest is the re-arrange- 
ment of acetylenic carbinols derived from unsaturated 
carbonyl compounds, which has permitted the 
synthesis of long conjugated polyene chains and made 
possible the total synthesis of f-carotene by other 
workers. 

In the chemistry of steroids Heilbron has carried 
out pioneer work on ergosterol, on the irradiation 
products of ergosterol and on algal and fungal sterols. 
His extended researches on the triterpenoids included 
the discovery of the key alcohol, basseol, which has 
played a vital part in the systematization of the 
group. During the Second World War he made 
notable contributions to the chemistry of penicillin, 
and it is typical of him that he has exploited to the 
full novel synthetic reactions discovered in the course 
of his work on this subject and showed that they had 
wide application in other fields. His novel and 
elegant methods for the synthesis of purines, amino- 
acids and peptides are based largely on thiazole 
intermediates and stem directly from his penicillin 
work. 

From the earliest days of his career Heilbron has 
realized the importance of the relationship between 
the physical properties ofa compoundand its molecular 
structure, and he has been a pioneer in the application 
of absorption spectroscopy and chromatography to 
organic chemical investigations. British chemists are 
probably more indebted to him than to any other 
chemist for the introduction of these techniques, and 
his influence has spread far beyond the confines of 
his own laboratory. 


A Royat MEDAL is awarded to Sir Howard Florey 
for his distinguished contributions to pathology by 
his studies of the functions of mucin and by his 
work on penicillin and other antibiotics. 

Sir Howard Florey is most widely known on 
account of his work on penicillin during the Second 
World War, and it is due chiefly to his initiative, and 
his persistent attack on the many difficult problems 
involved, that penicillin now holds the place it does 
in modern therapy. 
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Quite apart, however, from this outstanding 
contribution to medicine, Florey has established a 
reputation as one of the leading exponents of the 
experimental method applied to problems of physio- 
logy and pathology. He devised new techniques for 
the study of acute inflammation in the living animal, 
and by the use of cinematography demonstrated the 
part played by various types of cells in this process 
and also clarified the vexed question of the origin 
of the mononuclear phagocytes. He has made 
important contributions to the physiology of the 
small blood vessels of the brain and its membranes, 
emphasizing their control by the nervous system. 
He demonstrated the rhythmical contractility of 
some of the lymphatics in mammals, and by a study 
of lymphatic function showed the part played by 
these vessels in the removal of fluid from tissues. 

Florey made the first detailed investigations into 
the production and function of mucus in different 
parts of both the respiratory and gastro-intestinal 
tracts and in other mucous membranes of mammals, 
including trachea, stomach, intestine and especially 
the colon. He thus established the part which mucus 
plays in removing irritants and other foreign material 
from the mucous membranes. Similarly, he was one 
of the first investigators to supply precise and accurate 
knowledge of the relationship of Brunner’s glands to 
duodenal secretion, and he afforded the first definite 
proof that these glands are under nervous control. 

His studies on regeneration of tissues and organs 
made significant additions to our knowledge of 
regeneration in the alimentary canal, and the remark- 
able powers of regeneration of lymph nodes even 
when mere fragments of such nodes are available for 
stimulation. 

His impressive contributions to scientific knowledge 
in various fields of both physiology and pathology, 
and the part he has played in the practical applica- 
tions of both his own work: and that of others on 
antibiotics to. the relief of human suffering, make 
Sir Howard Florey eminently suited to be the 
recipient of a Royal Medal. 


Davy Medal 


The Davy Mepat is awarded to Sir Eric Rideal 
for his distinguished contributions to the subject of 
surface chemistry. 

Sir Erie’s work has covered a very wide field 
in physical chemistry; but the major theme has 
been surface chemistry and chemistry of colloids. 
He may be said to be the leader of the science of 
surface chemistry in Great Britain, and has done much 
to transform what was once a rather vague and 
unsatisfactory subject into one with a modern 
scientific form. 

One of the principal fields of his activity has been 
the study of what may be called the two-dimensional 
state of matter. He and his collaborators have done 
much to apply special techniques for investigating 
surface films, including, for example, that which 
depends upon the measurement of the difference of 
potential at the surface. This has allowed many 
conclusions to be drawn about the structure and 
configuration of surface films and about the reactions 
which occur in them. This work has been extended 
to systems of biological importance, but it is only 
one of many examples of studies in which new and 
stimulating contributions have been made. 

Another field is that of catalytic reactions, for 
example, hydrogenation at metal catalysts, in which 
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the role taken by hydrogen atoms and other reacting 
species has been examined by ortho-para-hydrogen 
conversion and other techniques. Rideal has played 
@ prominent part in the development of every possible 
physical method for the purpose, and in this respect 
has often launched junior collaborators on lines which 
they have continued to prosecute fruitfully to other 
ends. His influence on a large School has been 
profound and lasting, and he has done much for the 
healthy development of physical chemistry in Great 
Britain over the past twenty-five years. 


Hughes Medal 


The Huaues MEDAL is awarded to Prof. H. A, 
Kramers, professor of theoretical physics in the 
University of Leyden, for his distinguished work on 
the quantum theory, particularly its application to 
the optical and magnetic properties of matter. 

Prof. Kramers’ work covers a wide variety of fields, 
but his name is best known in connexion with the 
early application of quantum mechanics to atomic 
structure and radiation. In this field he has given 
constant inspiration to his students, and the spec. 
tacular development of quantum electro-dynamics in 
the past five years owes not a little to his influence. 

His work in statistical mechanics also holds a high 
place, particularly his exact solution (with Wannier) 
of a problem in co-operative phenomena, which was 
the first success in a difficult field, yielding important 
results on which much subsequent work has been 
based. His work on magnetism and the lowest 
quantum states of atoms and ions, particularly the 
phenomena of Kramers degeneracy, is equally well 
known. The group theoretical methods developed 
for this purpose he later applied to the theory of the 
positron, introducing the now familiar concept of 
charge conjugation into the quantum theory of the 
electron fieid. In fact, it may be said that Prof. 
Kramers is one of the foremost theoretical physicists 
of the present time. 
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I must not conclude my year of office in the 
presidential chair without thanking my _ brother 
officers and Council for making it so easy. It 
is true that the year has not produced any major 
convulsions, any great expansion or alteration in the 
work which the Society undertakes : we have resisted 
the urge to set up new committees and have allowed 
one or two to hibernate ; but we seem to have made 
the usual number of decisions and our business is 
not in arrears. If Council has had few lengthy 
meetings and no quarrels, it is not because we have 
had no important questions to settle; but because 
our business has been so well presented to us by 
Dr. D. C. Martin and his staff. Thanks to them we 
do not have to waste our time talking at cross-pur- 
poses. Thanks also to Sir Edward Salisbury and 
Sir David Brunt, our scientific meetings have main- 
tained a high standard, both in regard to the matter 
presented and the clear manner of its presentation, 
and to the numbers attending. The policy of inviting 
the directors of various research institutes to give us 
an account of what they are doing has produced 
meetings of great interest, and the Fellows have had 
the privilege of visiting some of the laboratories to 
become acquainted with their work at first hand. 

Although science does not advance because some- 
one has set up a new committee, it is never a waste 
of time for scientific men to leave their laboratories 
to see new work in progress and to meet the men 
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who are engaged on it; it is so much the better if 
the work lies outside the narrow field which they 
cultivate themselves. At the present time those of 
us who have much to do with the business of the 

Society feel this need particularly. The Royal 
Society has an important duty to the State, for it is 
an independent self-elected body ; and because of 
this closely guarded independence it can act as an 
impartial adviser to the Government on matters of 
scientific policy ; and the modern State has so many 
scientific activities and so much may turn on their 
wise direction that our responsibility is not to be 
treated lightly. If we are to give good advice, it is 
important that as many of us as possible should be 
well informed on the whole scientific effort of the 
country. Much of that effort is now expended in 
research institutes not directly attached to univer- 
sities and in work which is not published in the 
journals devoted to academic science, since its 
purpose lies in the application of science to industry 
or agriculture or to the health of the community. 
We cannot afford to be ignorant of such work, and 
we have welcomed the opportunity of learning of it 
at first hand: we are most grateful to the directors 
and staffs of the institutions who have instructed us 
and to our secretaries who have induced them to do so. 

The increasing difficulties of scientific publication 
are a source of anxiety to all scientific bodies. On 
the Secretaries of the Society falls the considerable 
burden of editing our Proceedings : the A Proceedings 
are now published at the rate of 3,000 pages a year, 
and the interval between the receipt of a paper and 
its publication has been reduced to an average of 
thirty weeks. But constant encouragement of 
referees and a constant effort at every stage is needed 
to prevent delay, and it may become necessary to 
take fresh steps to lighten the secretarial burden. 

There is sad news about one of our publications. 
Dr. de Beer’s many duties have made it impossible 
for him to continue the editorship of the Notes and 
Records of the Royal Society. In his hands this has 
become not merely a record of our ceremonial doings 
during the year but also a journal to which we can 
all turn to be reminded of our long history. Many 
of the papers which Dr. de Beer has published are 
important contributions to the history of science, 
and in every number there has been some interesting 
sidelight on the early days of the Society and on the 
work and fortunes of our great men. We are exceed- 
ingly sorry to lose the editor who has done so much 
to create this attractive addition to our more austere 
publications. 

In his anniversary address last year, Sir Robert 
Robinson announced the appeal to create the 
Rutherford Memorial Fund, and the appeal was 
launched simultaneously in other parts of the 
Commonwealth. It was hoped that a sum of at 
least £100,000 would be raised, and I am glad to 
announce that in the United Kingdom about £70,000 
has already been given or promised. In Canada the 
fund has reached 40,000 dollars and the National 
Research Council has offered one of its post-doctorate 
fellowships as the Canadian Rutherford Research 
Fellowship. We have news that Australia, India, 
South Africa and New Zealand, the birthplace of 
Rutherford, are collecting funds ; our own lists are 
not closed, and we can be confidently assured that 
the £100,000 asked for will be exceeded. Encouraged 
by the response to the appeal, the Rutherford 
Memorial Committee has taken steps to advertise 
the first of the Rutherford scholarships, and the first 
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Rutherford Memorial Scholar will be appointed to 
take up his scientific work in some part of the 
Commonwealth on October 1, 1952. Dr. E. Marsden 
has collected together the correspondence of Ruther- 
ford, and copies of this will be placed in those univer- 
sities with which he was associated, namely, 
Canterbury College in New Zealand, McGill University 
in Canada, and the Universities of Manchester and 
Cambridge. On the recommendation of the Com- 
mittee, Council has appointed Sir John Cockcroft as 
the first Rutherford Memorial Lecturer, and it is 
proposed that he should visit New Zealand in the 
autumn of 1952. By a happy concurrence of events 
he will go as a Nobel laureate for the work which he 
did in the Cavendish Laboratory under Rutherford. 
In fact, this year’s award of the prize for physics to 
Cockeroft and Walton could not have been better 
timed as a reminder of all the great discoveries which 
had the stamp of Rutherford’s genius on them. 

There is one other honour which has given us all 
great pleasure. In the King’s Birthday Honours 
List this year our accountant, Miss Roberts, was 
awarded the M.B.E., and all those who are familiar 
with the intricate business of the Society will know 
how well such recognition was deserved, and we can 
all join in congratulating her. 

Dr. D. C. Martin, assistant secretary of the Society, 
has just returned from a five weeks visit to Canadian 
scientific institutions and universities at the invitation 
of the National Research Council of Canada. There 
and in the United States he has been able to see 
something of the organization of the academies and 
research councils whose members we know so well 
but whose collective responsibilities differ in some 
way from ours. The personal contacts which Dr. 
Martin has made will make it far easier for us to have 
a clear picture of the direction of scientific research 
on both sides of the Atlantic. There was no need 
to establish friendly relations with our colleagues ; 
but it will help our mutual interests if we know 
something about what may be called their extra- 
laboratorial activities. 

The need for personal contacts with the scientific 
men of our Commonwealth cannot be stressed too 
much. It is true that distances are short nowadays 
and that we are bound together by other ties than 
that of a relatively soft currency ; but we are the 
oldest member of the family and the Royal Society 
has special obligations to fulfil. Our Fellows, elected 
for their science alone, have always been drawn from 
the whole Commonwealth. At present we have 
eighteen Fellows in Canada, twelve in Australia, 
seven in India, four in South Africa, three in New 
Zealand and two in East Africa. The number has 
risen in recent years and it must rise still further to 
keep pace with the increasing scientific effort overseas. 
I was privileged to witness some of this effort on a 
recent visit to Australia to attend the jubilee meeting 
of the Australian and New Zealand Association for 
the Advancement of Science, and on my return 
journey, which included a brief visit to the Royal 
Society of Canada. I hope the time may come when 
longer visits can be paid as a matter of course, when 
economic conditions may allow junior as well as 
senior men of science to move freely within the 
Commonwealth, to stay in any centre where important 
work goes on. 

During the year the Society has been enabled by 
bequests, particularly by the Locke and the Stothert 
bequests, to increase its effort in the medical field by 
appointing three new research fellows. We have 
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appointed Dr. C. E. Lumsden as Henry Head Research 
Fellow ; but at the end of the year we shall be very 
sorry to lose our Foulerton Professor. Prof. A. V. 
Hill retires after a tenure of twenty-five years, during 
which he has given whole-hearted service to the 
Royal Society not only by scientific work of the 
highest quality, but also by his unselfish abandoning 
of that work when his help was needed in a wider 
field. That he could return to his laboratory to such 
good purpose after the War was no surprise to those 
who knew him, and we are very glad to think that 
his work will not be interrupted by his retirement 
from his chair. 

I have kept to the last an item of our news which 
has given the greatest pleasure to all of us. On 
May 3 the Royal Society honoured itself by electing 
H.R.H. the Duke of Edinburgh as a Fellow under 
Statute 12. His visit to Burlington House to sign 
the Charter Book was a delightful occasion, and all 
those who listened to the Duke’s presidential address 
to the British Association in Edinburgh will realize 
our good fortune in having such a worthy, as well as 
such a distinguished, addition to our roll of Fellows. 


PHYSIOLOGY OF THE NERVOUS SYSTEM 


Natural science advances so rapidly that it would 
be pointless to try to survey the front line or to 
predict where the new movements will be. At the 
moment the most striking activities are still those 
which have come from the peaceful application of 
war-time research, for we are still reaping the fruits 
of highly organized scientific effort directed into 
unusual channels and maintained at fierce intensity 
for the six years of the War. Medical research still 


feels the impetus of penicillin, developed to combat 
septic wounds, and medical scientists have still to 
sample all the possibilities of an abundant supply of 


isotopes and radioactive materials. Their use as 
tracers in the body has already passed into clinical 
practice as well as into the practice of engineering 
and of the chemical laboratory. Physical science 
enjoys the technique of radar and short-wave com- 
munication, developed to thwart the approaching 
enemy and now used for investigating the upper 
atmosphere and the farthest extensions of space. It 
has given us the new science of radio-astronomy with 
its detailed maps of invisible material in the region 
of the fixed stars, and we are still wondering what 
these maps reveal. The electronic calculating mach- 
ines have multiplied and are kept busy solving 
problems in pure mathematics instead of in ballistics, 
and those who use them are not afraid to compare 
their powers with those of the human brain. 

In the face of such advances physiology has little 
to show, although the radioactive tracer method 
has given some striking confirmation of biophysical 
theories. But the physiology of the nervous system 
still offers an enticing variety of problems which lead 
beyond the specialized regions of pure neurology. 
They do so because we suppose that a better under- 
standing of the nervous system will lead to a better 
understanding of its most remarkable product, the 
behaviour of the human species. 

The prospect is not free from all anxiety. A better 
understanding of the roots of human behaviour will 
almost certainly lead to an increased power of 
control: this in itself is not a responsibility to treat 
lightly, and at present we are in the difficult stage 
of having some control but little understanding of 
its nature. It is known that behaviour can be 
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changed by certain operations on the brain and that 
the effects of the change can be beneficial to the 
subject, but we do not know why they occur. The 
study of such effects falls mainly to the psychiatrist, 
for the most that can be done by a frontal leucotomy 
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or lobectomy is to reduce the excessive cares which § 


have interfered with normal life. But without more 
knowledge of why the change comes about, we are g 
long way from any precise control of the forces which 
lead to anxiety and self-criticism. What is remark. 
able is not so much that they can be altered by 
interfering with the structure of the brain, but that 
these particular forces can be dissected out, so to 
speak, leaving the rest of the personality not greatly 
altered. We do not know enough to predict how far 
such dissection might go, but it has to be realized 
that the surgery of the brain is much less formidable 
than it used to be. All kinds of interference can be 
done with impunity, and electrical records of the 
brain’s activity are now used before and during.the 
operation to guide the surgeon to a diseased focus. 

This line of approach is still largely empirical. An 
entirely different line is that which uses the theories 
of the communication engineer and the analogy of 
the calculation machine to define the functions and 
powers of the nervous system and to suggest the way 
in which these functions may be carried out. The 
brain has been so often compared to a telephony 
exchange that it is interesting to have this new and 
much more informative comparison with the mech- 
anism of electric controlling devices. It stresses the 
feed-back system which is used to control movement 
by the aid of signals sent back from the moving parts 
to the controlling mechanism. The nervous system 
certainly achieves its nice control of the muscles by 
the aid of such a feed-back. This was shown by 
Sir Charles Sherrington in 1893, and it is a measure 
of the importance of the system that, of the nerve 
fibres supplying the muscles, Sherrington found as 
many as a quarter to a half to be sensory and not 
motor in function. Quite recently the system has 
turned out to be even more elaborate than we used 
to think. Kuffler has found that, of the efferent 
nerve fibres in the motor roots of the spinal cord, 
only two-thirds are concerned in producing muscular 
contraction: the remaining third, distinguished by 
their smaller diameter, go to the receptor apparatus, 
the muscle spindles which are sensory elements in 
the feed-back system, and alter their sensitivity 
according to the circumstances of the movement. 
We can say, therefore, that more than half the nerve 
supply of a muscle is concerned in the central adjust- 
ment of the motor nerve cell discharge. 

The small nerve fibres which adjust the sensitivity 
of the muscle spindles are clearly an important part 
in the feed-back system, but most of the sense organs 
have some adjusting mechanism to focus them on 
their source of information, to move them so as to 
scan it and to protect them from too intense excita- 
tion. Thus the nerve fibres to the muscle spindles 
are comparable to the nerve fibres which open and 
close the pupil of the eye to admit more or less light. 
At all events, although we have been well aware of 
the way in which all movement, visceral as well as 
skeletal, is regulated by signals from the moving 


parts, it has been of great value to physiologists to 


have their problems examined from an entirely 
different angle and brought into line with similar 
problems in man-made mechanism. For, those who 
study the nervous system are always faced with the 
dilemma arising from its structure: it is made up 
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of a very large number of cells all of which behave, 
we suppose, according to much the same general 
principles, but the co-operation of these cells achieves 
the unified and purposive behaviour of the individual. 
We can begin at either end, studying the cell reactions, 
the impulses in the nerve fibres and the synaptic 
events to see how these might be built up into an 
integrated system, or we can try to analyse the final 
product into simple components, as Sherrington did 
in his study of the spinal reflexes. After a period in 
which the single units have been in the foreground, 
we are coming to realize how much depends on 
their co-operative effect, particularly on the sensory 
side. 

The importance of the feed-back mechanism is one 
reminder of this ;. but we have others from the action 
of almost any of the sense organs in the body. To 
illustrate this I am going to consider a sense organ 
which has suffered undue neglect, largely because it 
plays a relatively small part in guiding human 
behaviour. Sensations of smell are chiefly interesting 
for their great variety. The olfactory organ is very 
large, with a sensory surface which in many animals 
is much greater than that of the eye; and clearly 
there must be some differences in its reaction to all 
the different kinds of molecule which have a distinc- 
tive smell. It is not difficult to record the impulses 
which are sent from it into the brain when it is 
stimulated by smell; they are of the familiar kind, 
with the frequency increasing with intensity of 
excitation, and from a study of these impulse dis- 
charges we might hope to find out how olfactory 
discrimination is accomplished. It is too early to 
give @ definite decision, but it looks very much as 
though discrimination depends in the main on 
differences in the general distribution of excitation 
over the whole organ, in the spatial and temporal 
pattern of the activity set up by the arrival of 
different kinds of molecule. There are slight but 
distinct differences in the sensitivity of different 
receptors to different kinds of smell, for when we 
use threshold concentrations we often find that the 
impulses are set up in different conducting units ; 
there is no rigid differentiation of the receptors, 
however, for most of them react to most smells when 
their concentration is much above the threshold. 
But the receptors with these slightly different 
properties are not evenly distributed over the whole 
organ, and so it comes about that particular smells 
in weak concentrations have their greatest effect in 
particular regions. This regional effect turns mainly 
on the solubility of the stimulating substance in the 
watery layer which covers the olfactory membrane : at 
all events, substances which are soluble to some extent 
in water have a greater effect in the anterior parts of 
the organ, and those which are soluble only in oil 
have a greater effect in the posterior parts. There is 
a similar distinction in the speed of the reaction, for 
the latency of the discharge is considerably shorter 
with water-soluble than with oil-soluble molecules. 

Clearly there must be other factors involved, 
chemical as well as physical, if the organ is to give @ 
distinctive pattern of excitation for every kind of 
smell ; but its surface is large and there will always 
be outlying regions which are reached. by only a 
few of the molecules, so that slight differences in 
sensitivity may well show up in the distribution and 
timing of the discharge from different parts of it. 

Studies of the olfactory organ place the emphasis 
more on the whole pattern of the discharge from it 
than on the reactions of the individual receptors, 
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though these certainly determine the pattern. But 
the emphasis ought really to be shifted still further. 
The olfactory organ is not the only sensitive structure 
in'the nose. The whole of the surface of the elaborate 
turbinate bones in front is supplied by sensory fibres 
from the fifth nerve, and many of the substances 
which we can smell excite these sensory endings as 
well as those in the olfactory organ. The action of 
ammonia is a good example. If we sniff a solution 
in water we are usually aware that the sensation has 
some localization to the front of the nose. A rabbit 
turns its head away, as we do; but when we examine 
the discharge from the olfactory organ in the rabbit, 
we find that it is small or absent altogether. The 
fact is that in the rabbit, where the anterior turbinate 
bones are much more elaborate than ours, the 
ammonia may never reach the olfactory organ at all, 
for it is filtered away by absorption in the anterior 
parts of the nose: if absorption there is eliminated 
by leading the air current directly to the organ 
through a hole in the roof of the nose, ammonia 
produces a violent olfactory discharge which has, 
incidentally, the very short latency we shoula expect 
from a substance bighly soluble in waster. 

One cannot, of course, argue freely from the rabbit 
to man when the structure of the nose is so much 
more elaborate in the former, but we must certainly 
take into account the effect of discharges which may 
be set up in the fifth as well as in the olfactory 
nerves when we try to explain olfactory discrimina- 
tion ; and when we consider the flavours of food, the 
nerves of taste and all the sensory endings in the 
mouth will be involved as well to give the composite 
pattern which we recognize as that to be expected 
from, for example, an anchovy or a banana: and 
the picture is receiving further elaboration all the 
time as the result of the movement of air past the 
fauces and the movements of the tongue and jaws. 

It is of some interest to inquire whether this picture 
is all painted in one part of the brain or whether the 
different ingredients are sent to different parts of the 
cerebral cortex and collected together at a later stage. 
The discharges from the olfactory organ certainly go 
in the first instance to specialized receiving areas in 
the ventral parts ‘of the brain; but there is some 
indication that they are relayed from there to the 
main sensory receiving area for the nose and mouth 
on the lateral surface of the cerebral cortex. At all 
events, the complete picture is an elaborate one even 
when the smell comes from a remote source and not 
from inside the mouth. 

When we compare our own rather simple olfactory 
judgments with those of an animal which depends 
as much on its nose as on its eyes, we see even more 
clearly how behaviour is guided by complex clues 
from every available source. The remarkable powers 
of dogs in following a trail by scent were investigated 
by Romanes in 1887, and a recent paper by McCartney 
gives an excellent account of more recent work. One 
thing that emerges very clearly is that the dog employs 
his eyes, his nose, and indeed all his powers in follow- 
ing the trail. Unless he is specially trained he may be 
guided by vision as much as by scent, and the scent 
which guides him is that of the crushed earth as well 
as that of the boots which crushed it. 

The sense organs which pick all these clues will not 
have to wait for the environment to provide them. 
It will be actively scanned by movements of the eyes 
and ears, by sniffing, turning the head, etc. ; and the 
sensitivity of the organs will be actively adjusted to 
give the best results, the pupils will be made to 
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dilate or contract and the air entry to the nose will 
be adjusted by the force of inspiration and the control 
of the nostrils. All these adjustments will be regu- 
lated by the sensory discharges from the organs 
concerned as well as by the sensory feed-back from 
the muscles which carry them out. 

In fact, the nervous system will be guided by a 
picture of the largest possible size, each item of which 
has been actively focused. The neurophysiologist has 
still a great many problems concerning the individual 
receptor cells; but the interest is shifting to their 
collective effect. The problem for the future will be 
to decide how the nervous system can react as it does 
to such a picture, how it is recognized and what 
determines the next step that the organism should 
take. 


POST OFFICE ENGINEERING 


RESEARCH STATION 
‘OPEN DAYS’ 


HE Post Office Engineering Research Station at 
Dollis Hill was open for inspection during Septem- 
ber 27-28, when a large number of representatives of 
science, industry, the technical press, etc., were 
invited to visit the Station and view its activities. 
The Station houses the Research and Radio Experi- 
mental Branches of the Engineer-in-Chief’s Office of 
the Post Office Engineering Department, and the 
greater part of Post Office research work is done there, 
though other headquarters branches have small 
development laboratories in which many of their 
problems are studied. The staff, which at present 
totals nearly 1,100, is housed entirely in brick build- 
ings erected since 1926, including two administrative 
blocks, which contain offices and laboratories, and a 
number of outbuildings in which are laboratories and 
workshops. The primary purpose of the work at Dollis 
Hill is to maintain and improve the efficiency of the 
telecommunication services which the Post Office 
provides for the public. The Station is consulted on 
telecommunications problems by other government 
departments, and some work is done for them. The 
work at the Research Station is split into seven main 
Divisions dealing with the following subjects: elec- 
tronics, materials, mathematics and physics research, 
radio, switching, telephone and telegraph apparatus 
(including postal engineering), and transmission. 
Two kinds of workshop facilities are provided. 
There are the central model shops equipped so that 
most types of apparatus can be made in small num- 
bers; these shops serve all the Divisions and are 
capable of all kinds of constructional work from metal- 
welding to high-class instrument-making. Although 
there is a comprehensive array of machine tools, a 
certain amount of work is put out to specialist firms. 
Supplementing the main shops, most Divisions have 
small workshops in which the laboratory staffs them- 
selves make experimental models and do jobs which 
are considered too small to be sent to the central 
shops. These divisional workshops are equipped with 
suitable hand-tools and a few simple power-tools. 
The divisional workshop was introduced during the 
Second World War and is now an important link in 
the organization. It performs the dual function of 
relieving the skilled instrument-makers of the need 
for carrying out many tasks which do not call for their 
skill, and it removes the laboratory workers’ sense of 
frustration at the delay which sometimes occurs to 
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small jobs in a big shop. Library, technical informa. 
tion and patent services are centralized, and thege 
services are provided for the whole Engineering 
Department of the Post Office. A small mathema. 
tics group provides expert assistance on mathema. 
tical problems. 

It is usually difficult to estimate the cash value of 
a research establishment in a commercial concern, 
and the Post Office Research Station is no exception 
to the general rule. It is true that some of its develop. 
ments such as the speaking clock, have been put into 
service in such a way that.a net revenue account can 
be readily compiled, but much of the result of success. 
ful research is tangible only as improvements in the 
services provided for the public. Typical of a develop. 
ment of this kind is the test set for detecting faulty 
connexions. It may not be generally realized that 
speech between people speaking over a single trunk 
circuit must pass through ten thousand or more con- 
nexions in the line equipment alone. Any one of 
these, if faulty, is liable to cause great annoyance to 
the speakers and may in the end lead to a loss of 
revenue. Test sets have now been developed for 
locating faulty connexions, in the first place, by 
tracing them to individual units (for example, 
amplifiers). These testers are sensitive enough to 
indicate a transmission variation of one millibel 
(0-01 db.) in magnitude and one millisecond in dura- 
tion. When the fault has been traced to one unit, 
another instrument is used to test individual joints 
and contacts ; this indicates short-duration resistance 
changes of 0-001 ohm. 

The Transmission Division is keenly interested in 
problems relating to submerged repeaters. Shallow- 
water repeaters such as have been used with success 
on cables to the Continent since the Second World 
War are established engineering practice and have 
obviated the cost of many additional cables. Deep- 
water repeaters involve new mechanical and elec- 
trical problems. Glands to admit plastic cables must 
be watertight at 4 tons sq. in., and casings, not too 
unwieldy to handle on a cable ship, must be designed 
for this pressure. On the electrical side there are 
difficulties due to the long lines and the need to run 
many repeaters in tandem; an amplifier, designed for 
this service, is unaffected by any single open-circuit 
or short-circuit in the majority of its components, 
including valves. 

Progress to-day depends a lot on the development 
of new materials and the improvement in properties 
or consistency in known ones. To an engineer, con- 
sistency is often at least as important as improved 
properties ; it enables him to design more economic- 
ally without performance falling below prescribed 
limits. Present-day policy is to concentrate effort on 
a few selected fields; those of greatest interest are 
magnetic materials, dielectrics, semi-conductors, plas- 
tics and some metals. Grain-oriented materials, both 
metal and plastic, are of great interest. and the 
importance of germanium in the telecommunications 
industry is fully realized. Contact problems in switch- 
ing and connecting devices are also studied. 

The work of the Switching Division is at present 
mainly concentrated on the immediate problem of 
operator-dialling over trunk circuits ; less urgent, but 
even more important, are the problems of subscriber- 
dialling over trunk circuits and the long-term study 
of the application of electronic methods to automatic 
telephone switching. 

A growing feature of the work at Dollis Hill is that 
connected with the postal service. Statistical studies 
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of the work in sorting offices are leading to important 
results, and the more precise knowledge gained may 
make useful improvements in routing possible in the 
future. Experimental work on the mechanical sorting 
of mail was started before the Second World War, 
but was dropped for more urgent matters A new 
start has been made and an experimental letter-facing 
machine built, based on photoelectric selection. The 
general principle of pheioelectric scanning is applic- 
able to other purposes, such as the conversion of 
pencil-stroke codes on white tickets, to other forms, 
such as punched-hole codes which can be handled by 
conventional office machinery. 

The Electronics Division has made considerable 
progress in its experimental studies of the factors 
affecting valve life. The manner in which valves fail 
is now largely understood, and effort is being concen- 
trated on practical means for eliminating the principal 
causes of cathode failure, gas poisoning and interface 
growth. It is also concerned with the performance of 
erystal diodes and triodes, which are essential for some 
of the latest developments in communications tech- 
niques. 

Much of the work in the radio laboratories is 
directed towards improved overseas radio-telephony 
services. The single-sideband technique is being more 
and more used in these services, and a new receiver 
for this type of signal has recently been developed. 
Efficient aerials are essential in long-distance services, 
and there is a group of workers concerned with aerial 
development. The steadily increasing number of 
aerials at large radio stations tends to cause con- 
gestion, and a model technique using centimetre 
wave-lengths has recently been brought into use in 
the investigation of the effects of obstructions upon 
the directional properties of aerials. 

Turning to internal radio communications, the 
development of microwave systems for the trans- 
mission of multi-channel telephone or television signals 
between large cities continues. Precise information on 
propagation is necessary in the design of such sys- 
tems, and several experimental links, over land and 
over water, are under observation. At the other 
extreme, radio links are useful for providing single- 
channel telephone communication with isolated 
communities, such as live on some of the small islands 
off the coasts of Britain: a primary-battery-operated, 
very-high-frequency system for this purpose is on 
trial. A radio service may be partly or completely 
upset by interference from electrical machinery or 
another radio service, and the Post Office tries to 
minimize such interference by regulation, licensing 
and technical assistance. In this connexion it is 
necessary to develop and test interference-measuring 
sets and to determine the degree of interference that 
can be tolerated in various radio systems. Recent 
work includes the determination of the amount of 
co-channel and adjacent-channel interference per- 
missible in television reception. 

Accurate frequency control is necessary in both 
line carrier and ,radio communication, and a fre- 
quency standard is maintained at Dollis Hill. It 
includes a number of quartz ring crystals, in improved 
mountings ; these crystals have an outstandingly 
good performance, and some have been supplied to 
the National Physical Laboratory and to the Royal 
Observatory. Equipment similar to that at Dollis 
Hill has been installed at Rugby radio station to 
control the standard frequency transmission that the 
Post Office provides for the Department of Scientific 
and Industrial Research. The Post Office has recently 
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taken part in international discussions to determine 
the best form of distress signal for use on 2,182 ke./s. 
in the marine radio-telephone band, for the operation 
of automatic distress-signal receivers. A simple 
device for use with a conventional receiver has been 
developed; although sensitive, it is remarkably 
immune to false operation by ordinary speech. 

It should be remembered that the whole of the 
work in Great Britain on civil telecommunication 
research is not confined to Dollis Hill; all the large 
manufacturers of telecommunication equipment, 
radio and line plant have their own research depart- 
ments where much original work is done. There is also 
the Radio Research Station at Slough, of the Depart- 
ment of Scientific and Industrial Research. Since the 
final development stages of equipment which is to be 
manufactured in quantity are best done in labora- 
tories associated with factories, arrangements exist 
for the transition from laboratory model to large-scale 
production to be undertaken by contractors. 


APPLICATIONS OF PHYSICS IN 
THE DIAGNOSIS AND TREAT- 
MENT OF CANCER 


MONG a number of scientific and medical 
gatherings to mark the centenary of the Royal 
Cancer Hospital, London, S.W.3, the Physical 
Society held a symposium on the ‘‘Applications of 
Physics in the Diagnosis and Treatment of Cancer” 
in the Physics Department of the Hospital during 
October 5-6; Prof. L. F. Bates, president of the 
Physical Society, took the chair for the first session. 
Opening the meeting, Prof. W. V. Mayneord 
remarked that this was the first occasion on which 
the Society had met in a hospital and, in doing so. 
marked yet another stage in the recognition that the 
applications of physics in medicine now constitute 
an important branch of applied physics. He gave a 
brief historical sketch of the influence of the physical 
sciences on medical thought and practice from early 
times, and stressed the present need for physicists 
trained in biology and biophysics. 

In his paper on “The Use of High-Energy Particle 
Accelerators’, Dr. D. A. Layne discussed the diffi- 
culties of the treatment of deep-seated tumours by 
normal-voltage X-ray therapy and the ways in which 
the use of high-energy particle accelerators can help 
to overcome them. The application of high-energy 
beams of X-rays and particulate radiation were con- 
sidered and also the most probable useful energy 
ranges for each type of radiation. It was emphasized 
that considerable preparation, both physical and 
biological, is necessary before any generator of this 
type can be applied clinically. Each machine has its 
own special problems, but, as an example, particular 
reference was made to those encountered in the 
clinical preparation of the 30-MeV. synchrotron at 
the Royal Cancer Hospital. Finally, attention was 
paid to experimental and theoretical work on the 
process of particle injection into betatron orbits, 
undertaken in the hope of increasing the X-ray 
output. It is normally supposed that, for most 
betatrons and electron-synchrotrons, only 1-2 per 
cent of the theoretical maximum charge is actually 
accelerated, but the work described suggests that 
this theoretical limit has been incorrectly assessed 
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and that the working efficiency is actually nearer 
50-100 per cent. 

Dr. W. K. Sinclair, in a paper on “The Use of 
Radioactive Isotopes”, spoke of the early hopes of 
these substances in the diagnosis and treatment of 
cancer. It was thought that isotopes might be found 
which become localized specifically in tumour rather 
than in normal tissue, or in particular organs to the 
exclusion of other organs, and in specific parts, for 
example, the nucleus, of the living cell. Unfor- 
tunately these hopes have been realized in only a 
very limited degree, but other ways of using the 
substances have been found. They have, for example, 
been localized physically in particular regions of 
tissue and have provided medical men with a wide 
range of flexible sources which can be used to treat 
sites in the body inaccessible to beams of X-rays. 
The present use of isotopes in the diagnosis of thyroid 
conditions, skin lesions and brain tumours, and in 
the treatment of widespread systemic cancer by 
internally administered phosphorus-32 and physicaily 
localized gold-198, and the use of discrete sources in 
cavities, superficially and interstitially, were con- 
sidered. Some of the principal physical aspects of 
these methods were outlined. Concluding, Dr. 
Sinclair reviewed briefly the principles of localization 
by external counting, beta-ray and gamma-ray dose 
estimation, the distribution of dose in tissues in 
a variety of circumstances, the measurement of 
beta-ray and gamma-ray sources, and the protection 
measures necessary in handling the high activities 
required for therapeutic techniques. 

Concluding the first session of the meeting, Dr. 
R. C. Turner, in a paper on “‘Electronics’’, described 
the part played by this subject in the diagnosis and 
treatment of cancer, particularly in relation to the 
development of instruments for the measurement of 
ionizing radiations. He discussed electronic instru- 
ments which have been developed for the control of the 
radiation dosage delivered to specific sites in and on 
the bodies of patients undergoing radiation treatment, 
for the laboratory study and evaluation of new 
radiation techniques and for the monitoring of per- 
sonnel and control of levels existing throughout the 
Royal Cancer Hospital. Various types of direct- 
reading instruments in routine clinical use were 
described. An experimental apparatus aimed at 
presenting a visual image on an oscillograph screen 
of a distribution of radioactive material or of radiation 
is in operation, and is yielding some promising 
results. Dr. Turner discussed the possibility of 
applying supersonic techniques to the localization of 
small tumours in specific sites and of its diagnostic 
significance. 

During the evening of October 5 demonstrations 
were shown in the Physics Department of the Royal 
Cancer Hospital as follows: scintillation counting ; 
instrument making; physical chemistry; clinical 
physics and treatment planning ; electronics ; photo- 
graphic investigations ; isotope investigations ; bio- 
physical investigations and autoradiography; and 
work on high-energy X-rays (30-MeV. synchrotron 
and 2-MeV. Van de Graaff generator). 

Prof. G. I. Finch presided over the second session 
of the meeting on the morning of October 6, and the 
opening paper was read by Dr. E. H. Belcher on 
“Scintillation Counting’. He reported that the 
scintillation counter has found an increasing variety 
of applications in the field of medical physics during 
the past three years, by virtue of its high detecting- 
efficiency for gamma-radiation and the small size of 
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the luminophor used as the detecting element. Dr, 
Belcher outlined the fundamental principles of the 
device. The mechanism of production of scintillations 
varies with the luminophor used, but it is possible 
to distinguish between pure luminophors such ag 
calcium tungstate in which the emission process jg 
restricted to the luminescent centre, and impurity. 
activated luminophors such as the thallium-activated 
alkali halides in which luminescence depends 
upon the existence of electron-trapping _ sites 
in the lattice, which may be remote from the 
luminescent centre. The design of practical counters 
for clinical measurements was discussed. It is 
frequently desirable to separate the luminophor from 
the photomultiplier tube by a light guide, and in 
such cases it is often necessary to cool the photo. 
multiplier by liquid nitrogen. Directional and 
probing counters making use of such techniques were 
described. Dr. Belcher discussed the absolute 
sensitivity of scintillation counters. Where a pure 
luminophor is used, the observed counting-rate may 
be related directly to the rate of absorption of gamma. 
ray quanta in the luminophor. In impurity-activated 
luminophors, on the other hand, the observed 
counting-rate may be many times greater, because of 
the phosphorescent emission resulting from the slow 
release of electrons from trapping sites. Experimental 
results demonstrating these effects were presented. 
Further experimental results relating to the lumin- 
escence of ‘Perspex’ and of transparent liquids under 
gamma.-irradiation were also discussed, which suggest 
that the luminescence of such media may be attributed 
to the Cerenkov effect. The significance of these 
results in the fields of biology and radiation chemistry 
was assessed. Experimental work is in progress on 
luminescence produced by dissolved radioactive 
isotopes. 

In his paper on “Photographic Measurements of 
Ionizing Radiation”, Dr. G. Spiegler discussed the 
sensitivity of photographic films per unit of dose as 
measured by ionization methods, and the sensitivity 
per unit of absorbed energy. He described the 
problems involved when a film is used in dosimetric 
work, emphasizing the energy dependence of the 
photographic emulsion and the problems of determ- 
ination of the energy of the incident quanta from 
the film itself. The chief methods used, such as the 
‘filter’ method and the ‘metal foil’ method, were 
described, the former depending upon the absorption 
in a test filter as indicator of the quality, and the 
latter making use of the variation with energy of the 
electronic emission from metal foils. The result of 
work on the sensitivity of emulsions to beta-particles 
and investigations on the Ilford PM-1 film, used for 
personnel monitoring, were reported. The absorption 
of beta-particles in the clothing of personnel, and 
the relationship between ‘tolerance dose’ and blacken- 
ing, were discussed. Dr. Spiegler showed radiographs 
taken with the 30-MeV. synchrotron, demonstrating 
the significance of conditions in the high-energy 
region. 

Concluding the meeting, Dr. L. F. Lamerton, in 4 
paper on ‘‘Autoradiography’’, remarked that, when 
radioactive materials are used either as therapeutic 
agents or as tracers for the investigation of normal 
body function, it is always an advantage, and often 
quite essential, to have precise knowledge of the 
distribution of the isotope throughout the tissue. 
The autoradiographic method provides a means of 
obtaining this information, subject to two main 
limitations : first, in the preparation of the tissue for 
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autoradiography some of the radioactive material 
may be lost or its position change; and secondly, 
when isotopes are used as tracers, the amount of 
jsottope necessary to give a satisfactory autoradio- 
graph may be such as itself to produce biological 
effects. 

Various types of autoradiographic techniques are 
available, dittering in sensitivity and resolution, in 
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| general a high resolution being obtained only at the 


expense Of sensitivity. By the use of nuclear emulsions 


' asufliciently high resolution can be obtained to give 
| information on the 


intracellular distribution of 
isotopes, such work so far being done using a Kodak 
nuclear emu/sion, 4 microns thick, in stripping form. 
However, work is now being carried out on the 
possible use of more sensitive nuclear emulsions 
poured over the specimen. In this way, individual 
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electron tracks can be observed for low-energy 
electrons. ‘This method will undoubtedly be of 
considerable value for low-energy beta-ray emitters, 
but its value is problematic for the high-energy 
beta-ray emitters such as phosphorus-32. An investi- 
gation was described which showed the application 
of various types of autoradiographic technique. This 
concerned the non-uniform distribution of radio- 
active phosphate in certain tissues following intra- 
venous administration, and was shown to be due to 
the concentration of activity on particulate material. 
It has been shown that the particulate material can 
arise in the preparation of the active solution and 
also by allowing the solution to stand in a syringe, 
unless special precautions have been taken. The 
non-uniformity of activity resulting may affect 
considerably the dosage distribution in the tissue. 


NEWS and VIEWS 


Astronomy at University College, London: Prof. 
W. C. Allen 


A SUBSTANTIAL bequest from the estate of the late 
Mr. F. Perren has made possible the establishment 
of the Perren chair of astronomy in the University 
of London at University College. The chair will be 
associated with the Observatory at Mill Hill. The 
first holder of the new chair is Dr. W. C. Allen. 
Since 1927 he has been on the staff of the Common- 
wealth Solar Observatory at Canberra. He has also 
carried out research work at the Solar Physics 
Observatory, Cambridge, and at Mount Wilson, and 
later took part in eclipse expeditions to Japan and 
to South Africa. Prof. Allen has been concerned 
actively in many different aspects of astronomical 
research work. He was one of the first to carry out 
accurate photometric measurement of the Fraunhofer 
lines in a very thorough investigation, the results 
of which are still widely referred to as standard. In 
recent years, Prof. Allen has made many important 
contributions to the study of solar and terrestrial 
relations and to solar physics generally. In collabora- 
tion with Prof. R. van der R. Woolley he has worked 
out a theoretical description of the outer region of the 
sun’s atmosphere, and he has been closely associated 
on the astronomical side with the fruitful develop- 
ments of radioastronomy in Australia. 


Inter-African Bureau of Epizootic Diseases: Mr. 
W. G. Beaton 


UNDER the auspices of the Commission for Tech- 
nical Co-operation in Africa south of the Sahara, 
an Inter-African Bureau of Epizootic Diseases is to 
be set up in Kenya on the site of the East African 
Veterinary Research Organization at Mugaga, near 
Nairobi, and Mr. William Gaudenz Beaton, the retir- 
ing director of veterinary services, Nigeria, has been 
appointed director of the Bureau. Mr. Beaton, who 
has spent his entire career in Nigeria, was born in 
1900 and educated at the Royal Veterinary College, 
London, the Universities of Edinburgh and Liver- 
pool and at the Pasteur Institute, Paris. He entered 
the Colonial Veterinary Service as a veterinary 
officer in 1925, becoming a research officer in 1929 and 
then senior veterinary officer in 1938. In the same 
year he became deputy director of veterinary services, 
and in 1948 was appointed director. Mr. Beaton was 
delegate for Nigeria to the Anglo-French Colonial 


veterinary conference, held at Dakar in 1946, and 
in 1948 he attended three conferences: the Colonial 
genetic conference at Edinburgh, the international 
rinderpest conference at Nairobi and the United 
Nations Food and Agriculture Organization confer- 
ence on rinderpest, also at Nairobi. 


Royal Naval Scientific Service: Chief Scientific 
Officers 


Tue following promotions to the rank of chief 
scientific officer in the Royal Naval Scientific Service 
have been announced : 

Mr. J. Anderson, C.B.E., chief scientist at the 
Admiralty Signal and Radar Establishment, Hasle- 
mere. Mr. Anderson was educated at the Royal 
Technical College, Glasgow. After two years 
postgraduate training in the Rugby works of 
the British Thomson-Houston Co., Ltd., he joined 
the Admiralty Experimental Station at Parkeston 
Quay, Harwich, in May 1918. Mr. Anderson assisted 
Prof. R. W. Boyle in the very early stages of the 
development of Asdic equipment for the detection 
and location of submarines, and has been associated 
with the subsequent development of this equipment, 
first at H.M. Signal School, and later at H.M. Anti- 
Submarine Experimental Establishment. In 1943 
he became chief scientist at this Establishment, 
which in 1946 was renamed H.M. Underwater 
Detection Establishment. He went to his present 
post in May 1951. 

Colonel A. V. Kerrison, director of Aeronautical 
and Engineering Research, Admiralty. After service 
in France throughout the First World War, and 
two years on intelligence missions in South Russia, 
Colonel Kerrison returned to England to work on 
mathematical analyses of artillery ballistics and anti- 
aircraft gunnery problems. He eventually became 
Army liaison officer at the Admiralty Research 
Laboratory, Teddington, where he initiated system- 
atic research in the development of gunnery fire 
control. His experimental work on aided laying 
opened up a new line of development in anti-aircraft 
gunnery fire control, his design of a close-range 
predictor based on it being adopted by both the 
British and United States armies. 

Dr. E. C. 8. Megaw, director of physical research, 
Admiralty. After graduation in electrical engineer- 
ing at Queen’s University, Belfast, Dr. Megaw 
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spent two years as a Beit Scientific Research Fellow 
under Prof. C. L. Fortescue at the Imperial College 
of Science and Technology, London. His research 
on valve oscillators at high frequencies was continued 
after joining the Research Laboratories of the General 
Electric Company in 1930. Specializing in the study 
of transit-time oscillators for the highest frequencies, 
he soon began a long association with what was then 
the Experimental Department of H.M. Signal School, 
one of the results of which was that sea-going com- 
munication equipment using resonator-stabilized 
magnetrons was available at the beginning of the 
Second World War. During the War Dr. Megaw 
led a team which made many significant contributions 
to magnetron development, while he was also re- 
sponsible for the G.E.C.’s part in the war-time studies 
of centimetric wave propagation. In 1946 he joined 
the Admiralty, becoming eventually superintendent 
of research at the Admiralty Signal and Radar 
Establishment. Recently Dr. Megaw has directed 
attention to the effect of the turbulent fluctuations 
of refractive index in the atmosphere on radio wave 
propagation beyond the horizon. 


Exhibition on Wild Life Preservation 


THE Zoological Department of the National 
Museum of Wales, Cardiff, has arranged an exhibition 
to show how man has affected the wild animals of the 
world, causing some to become rare and others 
extinct ; and how, in more recent times, he has 
sought to preserve those in danger of depletion. In 
the six floor cases are shown examples of birds and 
mammals which have been greatly reduced or 
exterminated over much of their former range or ex- 
terminated completely. These include the capercaillie, 
the kite, the marsh harrier, the hen harrier, the ruff, 
the passenger pigeon, dodo, great auk, as well as the 
European beaver, pine marten, wolverene, Japanese 
raccoon-dog, aurochs, red deer, roe deer and wild 
boar. Around the walls are heads of various species 
of big game, all greatly reduced in numbers and 
in range by the activities of man. There is also a 
small wall case containing specimens of twelve kinds 
of British moths and butterflies which are at present 
receiving the attention of the Protection Committee 
of the Royal Entomological Society of London. 
Those represented in the case are the Clifton non- 
pareil, large blue, swallowtail, glanville, and heath 
fritillaries, Sussex emerald, Lewes wave, lunar double- 
strip, dark-bordered beauty, Blair’s wainscot, rose 
plume and fiery clearwing. Most of the exhibits 
dealing with conservation are concerned with the 
national parks, game and wildfowl sanctuaries and 
other protected areas established in Holland, Den- 
mark, United States, Canada, Africa and Malaya. 
The exhibition is one of the most comprehensive 
of its kind which has yet been arranged in Britain 
and deserves a visit from all those who are interested 
in wild life. A suitable handbook to illustrate the 
exhibition, which will be open until February 1952, 
is available from the Museum. 


Quaternary Finds in Belgium 

UNFORTUNATELY, no late palxolithic cave art has 
yet been discovered in Belgium. But at a number of 
localities small sculptures and engravings on pieces 
of stone and bone have been found associated with 
datable industries in the excavations. Such ‘home’ 
art is, of course, not an uncommon occurrence 
in France, and the Belgian examples are, by and 
large, similar to those already known which have 
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been found in French Magdalenian sites. Representa. 
tions of a number of different animals, including man, 
have been found among the Belgian examples, and 
details are collected in a publication by Prof, 
Fran¢ois Twiesselmann entitled ““Les Représentations 
de l Homme et des Animaux Quaternaires Découverteg 
en Belgique” (Memoire No. 113 de l'Institut Royal 
des Sciences Naturelles de Belgique. Pp. 28+ 19 
plates. Brussels, 1951). They include Bos primijenius, 
reindeer, ibex, fish, birds and a beetle. Man is algo 
figured, though never as well drawn as are many of 
the animals. This memoir, as a whole, is an important 
production ; not that it contains much new material, 
but rather that it brings together in a convenient and 
well-illustrated form information heretofore only to 
be found seattered through a number of different 
publications, many of which are not very easily 
obtained. The memoir can be recommended to all 
students of late paleolithic art. 


Census of Woodlands in Great Britain 


THE first effort at making a systematic census of 
woodlands in Great Britain was carried out by the 
Forestry Commission, the results being published in 
1928. Much of this survey was done by voluntary 
workers and was only partially satisfactory. The 
next census was planned during 1938-39, but had 
only been partially completed when war broke out. 
A new census, which would have inevitably been 
necessary owing to the heavy fellings during the War, 
was begun in 1947 and the field-work was completed 
by the middle of 1949 (Forestry Commission : Forest 
Record No. 3. London: H.M.S.O., 1951). The 
census had two main objectives: first, to map and 
classify all the woodlands of the country which are 
in blocks of five acres and more; and secondly, to 
obtain an estimate of the timber volume and incre- 
ment of the woods remaining at the time of the 
survey— information which is essential for the pur- 
pose of regulating future felling, and without which, 
of course, no working plan could be drawn up. The 
government forest areas under the Forestry Com- 
mission were surveyed by members of the Com. 
mission staff, and private woodlands were surveyed 
by men and women specially recruited and trained for 
the purpose. This census showed a total area of 
actual and potential woodland in Great Britain (in 
blocks of five acres and more) of 3,448,362 acres and 
about 187,000 acres of small woods less than five 
acres in extent. 
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Forestry in Trinidad and Tobago 

DurinG the past twenty years, the annual reports 
of the Forest Department of Trinidad and Tobago 
have been fairly consistent and they have reported 


good work accomplished in the past; they have 
been hampered by the need for more roads to open 
up existing forests and by want of staff due to 
lack of facilities. The report for 1949 (Port-of- 
Spain, Trinidad) indicates that the Government has 
at last realized and sanctioned measures for improve- 
ment. Much greater progress may be looked forward 
to in future years. A reference to the local fauna is 
of interest. The local fauna of Trinidad and Tobago 
is largely nocturnal, and although varied and inter- 
esting, particularly the mammals and reptiles, are 
rarely seen by the general public. Hence there is 
considerable interest in the proposal for the estab- 
lishment of a zoological garden. Government approval 
was given in 1947 for the use of a site in the Royal 
Botanic Gardens, and a Zoological Society was formed 
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in 1947, but further development awaits the incor- 

ration of the Society, which was still pending at 
the end of 1949. The interests of the local fauna are 
to a certain extent safeguarded by the Wild Animals 
and Birds (Protection) Ordinance, under which the 
conservator of forests is chief game warden; but it 
ig becoming increasingly difficult to enforce the 
regulations and during 1949 poaching was wide- 
spread. This is an interesting report and must be a 
satisfaction to the conservator of forests, Mr. G. N. 
Sale, who is leaving the Colony on retirement. 
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Fish Collections from the Leeward and Line Islands 

Tue George Vanderbilt Pacific Equatorial Expedi- 
tion of 1951, which was jointly sponsored by the 
Academy of Natural Sciences of Philadelphia and the 
California Academy of Sciences, has recently com- 
pleted a 3}-month cruise through the Hawaiian, 
Leeward and Line Islands, in which it obtained 
the largest fish collections as yet taken from the 
Leeward and Line Islands. The collections are being 
sorted at the California Academy of Sciences ; 
reports on some of the groups will be made by 
Robert R. Harry, a graduate student in ichthyology 
of Stanford University, who was a member of the 
Expedition during the cruise through both sets of 
islands, and other groups will be dealt with by Dr. 
Earl 8S. Herald, curator of aquatic biology, Steinhart 
Aquarium, California Academy of Sciences, who 
helped in the organization of the biological work and 
participated in the voyage through the Line Islands. 
Vernon E. Brock, director of the Hawaiian Division 
of Fish and Game, took part in the Leeward Islands 
cruise as the official observer of the territorial 


government. he Expedition was directed by George 


Vanderbilt. 


German Hydrographic Institute, Hamburg : Report 
for 1950 


Tue fifth annual report of the German Hydro- 
graphic Institute (pp. 70+ 11 plates ; Hamburg, 11 : 
the Institute, 1951) gives an account of its activities 
during 1950, and is furnished with an extensive 
appendix which gives very comprehensive details of 
the publications issued by the Institute and its con- 
stituent parts during the year. The Institute, having 
been rated a ‘Federal Superior Authority’, was trans- 
ferred on July 1 of the year to the sole control of the 
Federal Ministry of Transport. Consequent upon the 
re-birth of the German merchant fleet, the Depart- 
ment of Nautical Publications and Nautical Notices, 
incommon with the Chart-Producing Establishment, 
had to meet greatly increased demands, and the same 
was true of all the Divisions of the Institute directly 
concerned with shipping requirements—the Tidal 
Service, the Division of Nautical Astronomy, the 
Time Service and, in particular, the Department of 
Nautical Engineering. The Institute’s new survey 
and research vessel Gauss was commissioned early 
in the year, and in summer and autumn she made 
three cruises in the North Sea devoted to oceano- 
graphical and geological-morphological investigations. 
Among further oceanographical research work were 
theoretical and laboratory studies of wind-stress 
effects upon water-level, and investigations of the 
effects of tidal streams on the structure of the water 
column and on climate (in the latter connexicn & 
paper by Dr. G. Dietrich was published in Nature, 
168, 8; 1951). Investigations into the chemistry 
and geology of the sea were devoted in part to prob- 
lems of hydrobiology and coast erosion, and in part 
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to problems facing the Ice Service of the Institute. 
The Geomagnetic Service was occupied with the de- 
sign of geomagnetic charts to serve the needs of 
shipping, and with the elaboration of the numerous 
observations made at the Institute’s magnetic 
observatory at Wingst. 


Atomic Scientists Association 


THE September issue of the Atomic Scientists News 
contains, in addition to a report of the annual meet- 
ing of the Atomic Scientists Association, an extract 
from Sir John Cockcroft’s lecture on nuclear power 
which he delivered at the Naturvidenskabelige Sam- 
fund in April and an article by Prof. R. E. Peierls, 
in which he directs attention to the necessity of not 
allowing the long-term interests of science and of the 
community to be neglected in favour of immediate 
needs. At the annual general meeting of the Associa- 
tion, held in the Clarendon Laboratory, Oxford, on 
June 30, the main discussion was on the policy to be 
adopted by the Association towards matters having 
political implications. Lord Cherwell urged that it 
should refrain altogether from expressing views on 
political matters ; but Prof. N. F. Mott and several 
other speakers disagreed and considered it important 
that the Association should provide, in its News, a 
forum in which such matters could be openly dis- 
cussed. No formal decision was made; but the 
president indicated that the newly elected council 
would take careful notice of the views expressed by 
both sides. At the meeting, the following were elected 
to hold office for 1951-52: President, Prof. M. H. L. 
Pryce; Executive Vice-President, Prof. Kathleen 
Lonsdale ; Treasurer, Dr. L. E. J. Roberts ; Honorary 
General Secretary, Dr. J. L. Michiels; and Editor of 
the News, Dr. H. R. Allen. 


British Glaciological Society : Officers for 1952 


THE following have been elected officers for 1952 of 
the British Glaciological Society : President, G. Selig- 
man; Vice-Presidents, J. M. Wordie, The Bishop 
of Portsmouth, Dr. K. Sandford and W. V. Lewis ; 
Honorary General Secretary, A. H. Bolitho ; Honorary 
Assistant Secretary, D. W. Humphries; Honorary 
Meetings Secretary, D.S. Brock ; Honorary Treasurer, 
T. H. Best. 


Announcements 


THE annual conference of the Geographical 
Association will be held in the Main (Old) Building 
and the New Building of the London School of 
Economics, Houghton Street, Aldwych, London, 
W.C.2, during January 1-4, 1952. In addition, the 
annual general meeting of the Association will take 
place at 3.30 p.m. on January 2. Further details can 
be obtained from the organizer of the conference, 
Dr. W. G. V. Balchin, Department of Geographye 
King’s College, Strand, London, W.C.2. 


J. C. MacraE has been appointed lecturer in gas 
chemistry in the Department of Coal, Gas and Fuel 
Industries, University of Leeds. 


In the article in Nature of Dec. 1, p. 930, on the 
Royal Dublin Society meeting to mark the centenary 
of the birth of G. F. FitzGerald, it is stated that 
photostat copies of the FitzGerald—Heaviside corre- 
spondence had been presented to the Society by the 
Royal Institution. This is incorrect; these copies 
were presented by the Institution of Electrical 
Engineers. 
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RECENT ADVANCES IN ORGANIC FLUORINE CHEMISTRY ben 
By Dr. R. N. HASZELDINE | Grig 
University Chemical Laboratory, Cambridge ‘ag 


» hydr 
HE preparation of fluoroiodides has enabled Although quite stable in a vacuum system, trea. F ee 
many routes of interest in synthetic organic ment of these lactones with aqueous reagents opens § di0x' 

fluorine chemistry to be developed. up the lactone rings to give transient compounds § simp 

Perfluoro esters and lactones. A method for the containing the —CF,OH group. These primary § chai! 
preparation of fluoroiodides by the interaction hydroxy fluorine compounds are unstable in aqueoy & CFs) 
of iodine and heavy metal salts of fluoro mono- media, and the quantitative loss of two fluoring § with 
and di-basic acids has been described in earlier atoms as fluoride ion can be demonstrated : CH; 

AgOOUIGF. 1.000! Thus Seka yd CFA and 5 foun 

AgOOC[CF,]aCOOAg with halogens yield CF;[CF2]nX appr 

and X(CF,JxX (X = Cl, Br, I). The compounds of HOOC—(CF,);—CF,OH-—HOOC—(CF,);— of + 2F- a 

general formula X[CF,}j,»X (nm even) can also be OH comy 


obtained via polymerization of tetrafluoroethylene ee ; co by rr 
with iodine (X =I) followed by reaction with The dibasic fluoro-acid containing one less CF, the r 


bromine or chlorine (X = Br or Cl)*. Other products tion than the original acid is thus obtained. This § syntl 
from these reactions are now being identified. Thus, — icates that the still unknown primary carbinols (FC 
the interaction of iodine and the silver salt of tri. C¥s0H, C.F,OH, etc., would decompose in aqueow § 1 


fluoroacetic acid or of heptafluorobutyric acid can be solution to give com 

made to yield small amounts of trifluoromethyl- p? 
trifluoroacetate CF;,COOCF;, and heptafluoropropyl- aan 

heptafluorobutyrate C,F,COOC,F; These com- OH \oH and ¢ 
pounds, the first completely fluorinated esters to be The stability of such priméry fluoro-carbinols in @ | "° 

reported, are believed to arise by a free radical non-aqueous media is still a matter for dendectiin, Suge 
mechanism: for example, however, and it may be possible to prepare thes ie 

CF,COOAg + I, —~ CF,COOI + Agl compounds — the perfluorinated esters or lactones. CFs 

. iicat Perfiuoro olefins. Sodium trifluoroacetate reacts § 11 

CF,COOI —--~ CF,COO- + -I with iodine on heating to give CF,I*. Sodium § F-¢ 

heat heptafluorobutyrate, however, yields C,F,I in rela. | 

CF,COOI —— CF,- + CO, + ‘I tively poor yield and the main product is CF,CF=CF, (C 
CF,COO- + CF;- —— CF,COOCF; ; the formation of which can be visualized as pro. | 

ceeding by an elimination of the type : C 


for € 
(+ CO, + HF), orc? ete, yield 


rather than by the simple ionic mechanism analogous 
to that which can be postulated to explain ester CF,CF,CF,COONa — CF,CF,CF,~ + CO, + Nat woul: 


formation from hydrocarbon acids : isolat 
form: 


y OD, oorey 

I; ¥—CF—CF,- -— F- + CF=CF,. 
CH,COOAg — CH,COOI — CH,I , : could 
CH,COOAg + CH;I — CH,COOCH, + Agl. CF, CF, 

Heterolytic fission of the carbon-iodine bond in CF] 

under the conditions of the reaction is considered 

unlikely (cf. ref. 4). The properties of these volatile verted into C¥,CF=CF, by means of sine, and the CF 


Heptafiuoroiodopropane, prepared from CF,I and 
tetrafluoroethylene or from C,;F,;,COOAg, can be con- 


pa uigggee wr Pg iar Se nal moe olefin can also be prepared by the thermal dehydro 
seccisilinele oo > fluorination of the C,F,H obtained from C,F,COOH § It is 
The silver salts of dibasic acids react with iodine PY decarboxylation. Oxidation of the fluoro-olefin te 
to give perfluorinated lactones as well as fluoroiodides. 8'Y°S the acid containing two fewer CF, groups than ye — 
Thus silver perfluoroglutarate and perfluoroadipate originally, so that one can descend the homologous F(¢ 
yield fluoro-acid series as well as ascend it by fluoroiodide @ "act 
reactions!**, OF .(¢ 
| | | ay Perfiuoro alkyl Grignard reagents. As reported : 
OCF,CF,CF,CO and OCF,CF,CF,CF,CO, earlier®, the fluoroiodides CF,{CF,]al yield Geiganed 
and again a radical rather than an ionic mechanism reagents CF,{CF,J,MgI. The essential technique for § rathe 
is preferred : the Grignard preparation is to carry out the reaction Th 
. a res amare A anhydrous solvent such as an ether § react 
i i a 2Ie . : of suitable boilin int, with a high solvent to @ i 
AgOOCCF,CF,CF,CF,COOAg —— IOOC(CF,),COOI = guoroiodide ratio. slight excess of ears and dese 
CF,COOI CF, CF: . operating at a temperature below —30° C.; —3S0 
| —- | OI — | O to —80° C. has been found convenient once the ( 
| | } reaction has been initiated at room temperature, 01 
(CF,),—COOI (CF,),C=O (CF,),;C=O at —40° C. in the case of fluoroiodides with n > |. 
Once Grignard formation has occurred, the tem- ] 
perature can be allowed to rise to 0° C. without 
CFO v appreciable decomposition and the compound to be 
| | treated can be added at some convenient temperature 
(CF,),—C=O. — 60° to 0° C. Alternatively, the compound to be OHF, 








CF, 
This 
inols 
leous 


) with 
| (,H,COC,H,, CF,COCH, and C,H,CHO have been 
| found to proceed normally to give the carbinols ; 
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treated can be added after Grignard formation has 
been initiated and the temperature lowered, so that 
it is present during Grignard formation and reacts 
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| immediately. Yields of up to 65 per cent of the 


Grignard reagent have been obtained when n > 1. 
The reactions so far investigated indicate that in 


) the main the fluoro Grignard reagents react like 
_ hydrocarbon Grignard reagents. Compounds con- 
' taining active hydrogen yield CF,[CF,]nH ; carbon 


dioxide yields CF,[CF,],COOH, thus providing a 


_ simple method for fluoro-acid formation from longer- 
' chain fluoroiodides (cf. ref. 1). 


The reactions of 
(F ,MgI, C;F,;MglI and in certain instances C,F,Mgl, 
HCHO, CH,CHO, CH,COCH;, C,H,CHO, 


appreciable reduction occurs during these reactions, 
and the nature of the side reactions has not been 
completely determined. Ketones have been prepared 
by reaction with CH,CN, CH,COCI and C,H,COCI ; 
the reactions with CF,COCI or CF,CN provide simple 
syntheses of perfluoro-ketones such as CF,COCF;, 
(F,COC.F,; or CF;COC;,F;. 

Elimination reactions of fluorine compounds. De- 
composition of the Grignard reagent CF,[CF,]nMgl, 
for example during its formation or on standing, 
yields CF,(CF,JnaH, CF ,(CF.]n_,CF=CF,, MgF,, Mel, 
and small amounts of the fluorocarbon CF (CF) s,CF;. 
The polymerization of the olefin, formed by the 
suggested elimination mechanism, 


+ 
CF ,(CF,)n—:CF,CF,MglI —CF,(CF,)a—:CF,CF,~ + Mgl 


| j i 
F— CF— CF,~ 
| i, 
(CFy)n (CF 2)n 
| | 
CF; CF; 
would account for the formation of polymeric material 
isolated under non-optimum conditions of Grignard 
formation and reaction. The formation of CF ;(CF,)nH 
could involve an ionic or free radical mechanism : 


- CF=CF, 


+ F 


( F ,(€ ‘'F,)nMgI — CF ,(CF,)»_ CF CF ,~ 
| | solver.t 
solvent | 


i] 
( ‘F ,(CF,)n_.CF.CF, , a CF, (CF,)n_,CF,CF,H. 


It is known that free perfluoroalkyl radicals will 

abstract hydrogen from solvents at room tem- 

perature’. The formation of the fluorocarbon 

CF ,(CF.)enCF; thus probably occurs by a bimolecular 

reaction 

CF ,(CF,)n_,CF,CF,MgI + CF;(CF2)nl — 
CF;(CF.)onCF; + Mgl, 


tather than by combination of really ‘free’ radicals. 
The observations in the literature*’ that the 
reactions of CF,CH,I or CHF,CH,I with magnesium 
in ether lead to olefin formation and not to Grignard 
formation may be reinterpreted on the above basis : 


+ 
vy Ue. 
F—CF,—CH,- — F~ + CF,=CH,, 


and similarly 


t | Bi | 
OHF,.CH,MgI — F—CHF—CH,~ — F-+CHF=CH, ; 
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that is, Grignard formation does occur but is followed 
by decomposition under the unfavourable reaction 
conditions employed. The reaction of CHF,CH,Br 
with sodium or potassium® to give CHF=CH, can 
be similarly interpreted. There are indications that 
the application of the techniques used for the 
preparation of Grignard reagents from perfluoroalky] 
iodides leads to the successful preparation of similar 
reagents from the dihydro fluoroalky] halides CF ,CH,I 
and CF,CH,Br. The carbon-iodine bond in CF;CH,I 
can be broken homolytically to give the CF,CH,- 
radical; the mercurial CH,CH,HgI has _ been 
prepared. 

Application of the silver salt technique’ to 
CF,CH,COOH, a compound prepared by the sequence 


CF,CH,CH,I — CF,CH,CH,OH — CF,CH,COOH, 


yields, by reaction with the appropriate halogen, 
CF,CH,1 or CF,CH,Br. 

It is noteworthy that olefin formation occurs only 
in fluorohalides which have a #-fluorine atom. Thus 
CF,CH,CH,I* gives CF;CH,CH,MglI, which reacts 
normally with many functional groups. Olefin 
formation from this Grignard is unlikely to involve 


a iar 
H—CH—CH,~ — CH=CH, + H-, 
| 


| 
CF, CF, 


and the CF,CH=CH, obtained on heating the Grig- 
nard to 100° C. or during certain reactions, for 
example, with copper or with silver or cuprous halides 
to produce CF,(CH,),CFs;, is almost certain!y formed 
by free radical disproportionation of two CF,CH,CH, 
radicals : 


2CF,;CH,CH,: + CF,CH,CH; + CF,CH=CH,. 


The presence of CF,CH,CH,; can be demonstrated. 
Radical reactions to give olefin formation from, say, 
CF,CH,I or CF,;(CF,),MgI are unlikely, since they 
would involve homolytic fission of a C—F bond. 
Thus, it may well be that an important reaction of a 
fluorocarbanion will be to undergo an elimination 
reaction with expulsion of a 6-fluorine atom as 
fluoride ion. Whereas olefin formation does not 
occur during Grignard formation from CF,CH,CH,I, 
this fluoroiodide, like other fluoro-halo compounds 
containing the CF;(CF,),CHCX unit, readily under- 
goes dehydrohalogenation with alcoholic alkali. The 
removal of $-hydrogen as a proton will clearly be 
facilitated by the electronegative B-CF;(CF:)n group 
tending to make the $-hydrogen atom relatively 
more acidic’, for example, 


ey, } rd 
on-1H—CH cH, —x — H,O + X-~ + CH=CH, 
| 
CF; 


CF; 
Perfluoroalkyl nitroso and nitro compounds, Other 
reactions under investigation are designed to produce 
further perfluoro compounds containing functional 
groups. The synthesis of perfluoroalkyl nitroso and 
nitro compounds is reported for the first time. 
Representative members of perfluoroalkyl iodides 
and di-iodides have been converted into the mono- 
meric blue nitroso compounds, for example, 
CF,(CF.)nNO, and into the nitro compounds, for 
example, CF;(CF:)nNO,. The reduction of these 
compounds to the corresponding amines is being 
attempted. 
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Perfluoro carbinols. The preparation of the 
earbinols CF;(CF,)nOH, [CF;(CF:)n],CHOL and 
[CF (CF ,),];COH by interaction of the perfluoroalky] 
Grignard reagents with suitable reagents such as 
oxygen, perfluoroaldehydes (such as CF;CHO), 
perfluoroketones (such as CF,;COCF;), alkyl per- 
fluoroacetates (such as CF,COOEt), etc., is believed 
to have yielded, in specific examples, (CF;),CHOH 
and (CF;),COH, the first completely fluorinated 
secondary and tertiary alcohols. 

Zine and cadmium perfiuoroalkyls. Solutions of zinc 
and cadmium perfluoroalkyls have been prepared from 
the perfluoroalkyl iodides CF;I and C;F,I, and as in 
the case of the Grignard reagents it is noticed that 
trifluoroiodomethane is the least reactive fluoro- 
iodide. These new organometallic compounds also 
appear to react like their hydrocarbon analogues, 
though less readily, and may well prove advantageous 
(for example, in ketone preparation from acyl 
chlorides) in avoiding side-reactions found with the 
Grignard reagents. 

Perfiuoro acids. Application of the general method 
for the preparation of fluoro-acids from fluoroiodides 
has resulted in the synthesis of C,F,COOH °, 
C,F,;COOH, C,F,,COOH, C,F,,;COOH, C,F,,COOH, 
C,F,,COOH, C,F,,COOH and C,,F,;COOH ; deriv- 
atives and reactions of these long-chain acids 
have been examined. The use of the Grignard 
reagent provides a simpler method for converting 
fluoroiodides to fluoro-acids. Thus, while it is 
possible to apply the technique outlined earlier 
to perfluoroalkyl di-iodides I[CF,],I and hence 
obtain perfluoro dibasic acids HOOC{CF,],COOH, it 
is more convenient to prepare the di-Grignard reagent 
IMg[CF.]nMgI (n > 2), since this reacts normally 
with carbon dioxide to give the required acid ; 
reactions of the di-Grignard reagents with other 
functional groups are being investigated. Monohydro 
perfluoro acids of general formula H(CF,CF,)nCOOH 
have been prepared from the monohydro fiuoro- 
iodides H(CF,CF,.)nI and also by the action of 
CH,OH with C.F, under free-radical conditions, 
isolation of the alcohols H(CF,CF;)nCH,OH, and 
oxidation of these to the acids. 

The reaction of metallic sodium with ethyl tri- 
fluoroacetate in ethereal solution yields a mixture 
of products among which trifluoroacetoacetic ester 
and trifluoroethanol have been identified. The 
nature of high-boiling material formed during the 
reaction is being investigated. The expected diketone 
CF,COCOCF,;, and the acyloin CF,CHOHCOCF,, 
are not formed under the conditions used, and the 
mechanis n of this reaction is clearly of interest. 

A perfluoro cyclic acid has been synthesized by 
the following route. The interaction of hexaiodo- 
benzene and iodine pentafluoride yields, among other 
products, perfluoro cyclohexyl iodide C,F,,I. This 
iodide yields a Grignard reagent C,F,,MgI which 
with carbon dioxide gives perfluoro cyclohexane 
carboxylic acid C.F ,,COOH and perfluorocyclohexene 
C,F io, the latter arising by decomposition of the acid 
in aqueous media. It is of interest that the Grignard 
formation is again accompanied by olefinand by hydro- 
compound formation (see following reaction scheme). 
The acid may be converted into the chloride, bromide, 
or iodide by application of the silver salt reaction, 
while fluorination of the iodide yields perfluorocyclo- 
hexane. Preliminary examination indicates that 
C.F ,,1 shows many of the reactions associated with 
the perfluoroalkyl iodides. The perfluorocyclohexyl 
radical C,F,,° is formed on heating or on exposure 
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F, 
F, »F a 
F, F F, ¥ ae J a2 So 
B/\ae oN / A/F 
: > Lt F, 
FA /-Mel RAL )= \ F, F 
xf i, 


F, F F, Ze 


ea 
+ Mgl 


to ultra-violet radiation, and will add to unsaturated 
compounds. Acetylene, for example, yields 
C.F,,CH=CHI, oxidation of which gives per. 
fluorocyclohexene C,¥,. and only small yields of 
Ce¥,,COOH. The oxidation product of perfiuoro. 
cyclohexene, that is, perfluoro adipic acid, is also 
formed in substantial amount. 

Infra-red spectra of fluorine compounds. The infra. 
red spectra of many compounds derived from fluoro. 
acids and fluoroiodides have been taken and will be 
published in full later. Wave-lengths ‘characteristic’ 
of functional groups in fluorine compounds are 
tentatively assigned in the accompanying table, and 
may need revision as more samples become avail- 
, etc., or CeF i; the 
third column of the table gives the values for cor. 
responding hydrocarbons. 

RrCOOH 560-5 -65 5°85 

RrCOOEt a 

RrCOOMe stint — 

RrCOONXa | . 

RrCOOk f 50 

RrCOOAg 

RrCONH, 


6°15-6°4 
6°15-6-20 
5°70-5 85 
6°10-6°15 


two bands 6-0-6-2 


5-9-6-0 
59-60 


RrCOCH,— 
RrcORr 
RrCO 
RrCO~ 
RrCHO 
RrCOF 
RrCOC! 
RrCN 
ReC=CH 


and 
KX 
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eT 
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2-99 for OH 
3-03 for OH. 


RerCH,OH 
RrCH(OH), 
Rrl 
RrBr 
RrCl 
RrCH=—CH, 5-99 6-08 

10°1, 11°0 
RrCH=CHC! 


RerCH=CHBr 


RrCH=CHI 6-15-6-20 
10-55-10 -65 
RrCBr=CH;, 6-1 
10°7, 11-9 
RrCH=CHCH8s trans 5-90 

10-4 
RrCH=—CHCF, trans 
RrCH=CHCF;, cis 
RrCH=CHCOOH trans 


~ 
cere 
eo, 

SRSu 


@ 


CoF 1 cyclic 
ReCF=CF; 
RrCF=CFR 
Perfluoroalkyl silicon compounds. It would clearly 
be of interest if the stability and inertness of fluoro- 
carbons could be combined with the valuable 
properties of silicones, that is, if fluoro-silicones could 
be produced. From what is now known of perfluoro- 
alkyl organo-metallic and -metalloidal compounds, it 
is not at all certain that perfluoro silicones will be 
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resistant to hydrolysis. Two routes have been 
followed to prepare perfluoro-silicon compounds for 
examination. In the first, the perfluoroalkyl Grignard 
reagents have been found to react with SiC to yield 
a mixture of products from which (CF;),SiCl,, for 
example, has been isolated ; other compounds such 
as Si(CF,),, CF,S8iCl;, ete., are undoubtedly present. 
In the second instance, the interaction of fluoro- 
iodides and silicon—copper has been found to yield 
fluoroalkyl silicon compounds together with dispro- 
portionation products. From such compounds it may 
well be possible to prepare silicones of the type 
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CF, CF, 
| | 
—Si—__—O0———-Si- 


| 
CF, 0 
| 
CF, | 
| 


| 
Si— 0. i- 


| 
CF 3 CF; 


Even if such polymeric compounds cannot be 
obtained or should they prove unstable, perfluoro 
silicon compounds of a different and more suitable 
type might become possible. Furthermore, it should 
be emphasized that although fluoroiodides have been 
used for much of the work described in this and 
earlier communications, it is distinctly possible that 
fuorobromo compounds might undergo many similar 
reactions. There are indications that perfluoroalky] 
bromides yield Grignard reagents CF’;(CF,)nMgBr, 
and that they can undergo free-radical reactions 
involving addition to olefins". 

As the chemistry of fluorine and its organic com- 
pounds progresses, it becomes increasingly evident 
that a vast new field of study is being opened up, a 
field of chemistry that will eventually considerably 
supplement the more established field based on 
hydrocarbon chemistry. [Aug. 24. 


' Haszeldine, Nature, 166, 192 (1950). 

* Haszeldine, J. Chem. Soc., 584 (1951). 

> Yaszeldine, Nature, 167, 139 (1951) 

‘ Banus, Emeléus and Haszeldine, J. Chem. Suc., 60 (1951). 
» Banus, Emeléus, and Haszeldine, J. Chem. Soc., 3041 (1950). 
* Henne, J. Amer. Chem. Soc., 60, 2275 (1938). 

* Gilman and Jones, J. Amer. Chem. Soc., 65, 2037 (1943). 

* Haszeldine, J. Chem. Soc., 2856 (1949). 

* Haszeldine, J. Caem. Soc,, 2789 (1950). 

* Haszeldine, J. Chem. Soc., 2495 (1951). 
"' Steele and Haszeldine (unpublished). 


LECTOTYPES IN MYCOLOGY : 
A TAXONOMIC PROPOSAL 


By E. J. H. CORNER 


Botany School, Cambridge 


WISH to direct the attention of taxonomists to 

a procedure which is becoming common, at least 
in the nomenclature of Basidiomycetes. It is the 
method of proposing types (lectotypes) for genera of 
more than one species. Such typification is, of course, 
the goal of generic nomenclature, and the need for it 
in Basidiomycetes is great, where many highly 
artificial, untypified assemblages must be combed 
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into homogeneous genera. Typification by a lecto- 
type, however, amounts to generic emendation, 
inasmuch as species which do not qualify with the 
lectotype must be excluded. Emendation implies 
generic and specific revision, comprehensive enough 
to satisfy modern standards of classification. The 
scientific approach would be first to revise the genus 
and its allies, so as to obtain a clear insight into the 
relationships of the species, and then, in the resultant 
monograph, to consider lectotypes with the utmost 
caution in view of the facts that knowledge is always 
imperfect and that a lectotype once accepted cannot 
be changed. Unfortunately, the procedure of which 
I complain proposes the lectotypes first by reference 
to early (and, scientifically, elementary) publications, 
without basic revision, without re-definition of 
genera, even without personal acquaintance with the 
organisms concerned, and leaves to posterity the real 
task of evaluating the proposals by study of the 
species!-*, The cart is put before the horse, and, to 
change the metaphor, the botanist is left in the dark, 
because fundamental knowledge of the structure of 
these fungi, on which better classification. depends, is 
so dim. As it is easier to consult libraries than it is 
to become personally acquainted in microscopic 
detail with a large number of species, this procedure 
is becoming a popular expedient to the detriment of 
mycology. Genera, of course, are not dictated, but 
are discerned from the study of species. 

I will give two examples of the disconcerting con- 
sequences of this procedure. They are drawn from 
the Clavariacee and result from the publication of 
my monograph, which was reviewed in Nature’. 
Many more could be cited, especially from the 
Polyporacee. In fact, there must be so many 
instances of this procedure among cryptogams 
generally that I hope my proposal will call for 
approval at the next International Botanical 
Congress. 

Lachnocladium Lévy. was described with seven 
species, none designated as the type. By 1940, it had 
113 specific names and was clearly heterogeneous. 
L. furcellatum (Fr.) Lév., as one of the seven, was 
then proposed as the lectotype, without anything 
more being known about it than was published in 
1830: indeed, none of the original species had been 
re-described ; scarcely any of the whole genus had 
been described with any exactitude, and there was 
no attempt to revise the tropical ‘clavarias’ which 
are the content of the genus’, In the meantime, 
I was working on my monograph of the whole family, 
for the express purpose of modernizing descriptions 
and discovering generic limits. I interpreted Lachno- 
cladium on L. brasiliense Lév., another of the seven, 
because it represented the largest tropical group of 
species that required generic differentiation, while 
conforming with the original diagnosis, and because 
type-material was available in Kew and Paris. In 
consequence, the genus became the most distinctive 
and, taxonomically, the most important among all 
the clavarioid fungi, instead of being the nondescript 
receptacle for all ‘tough’ clavarias from the tropics. 
I deliberately avoided L. furcellatum because it was 
based on three collections (Brazil, Guinea, Bourbon), 
which were then as inaccessible to me as they had 
been to others. Now, six years later, through the 
kindness of Dr. Seth Lundell, of the Institute of 
Systematic Botany at Uppsala, I have been able to 
examine the only original collection of L. furcellatum 
that there is in the Friesian herbarium, namely, the 
Brazilian collection of Beyrich’s. It does not belong 
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to Lachnocladium emend. Corner ; but it is Lentaria 
surculus (B.) Corner [= Lachnocladium compressum 
(B.) Lév.]; and the genus Lentaria contains only 
four of the 113 specific names of Lachnocladium, two 
referring to north temperate species. But what, or 
where, the Guinea and Bourbon collections of L. 
furcellatum may be is not known, and no mycologist 
would now assume their identity with the Brazilian 
merely because the pocket-lens had put them 
together 120 years ago. 

Thus, by reference to ‘literature’ only, and by 
putting the cart before the horse, nomenclaturists 
have advocated as the lectotype of this important 
tropical genus a species which cannot yet be resolved, 
which may never be resolved, which may be a 
mixture of more than one genus, or, if uniform, 
which represents only 4 per cent of the genus: and 
this part is not characteristically tropical as the 
original diagnosis implied. In detail, we do not know 
whether Lentaria is to become a synonym of Lachno- 
cladium, in which case Stelligera Heim ex Doty takes 
the place of Lachnocladium emend. Corner, or my 
classification, based on a world monograph, is to be 
upheld : about fifty species, several of them common, 
are affected. But, further, if Lachnocladium should 
take over from Lentaria, then Lachnocladium may 
easily become a synonym of Ramaria or take the 
place of Clavariella, for Lentaria is not nearly so 
clear-cut a genus as Lachnocladium emend. Corner. 
If Ranaria should take over Lachnocladium, this 
well-known name of long standing (a hundred years) 
for tropical species will disappear ; if Lachnocladium 
should take over from Clavariella, then the names of 
a hundred more species of temperate and tropical 
eountries will have to be changed, and some of these 
are the best known of all clavarias. Such doubts, 
problems and consequences should have been resolved 
by research into the organisms themselves before the 
lectotype was proposed, as I did in my monograph 
before I emended Lachnocladium by carefully con- 
sidering its relations with all other species of the 
family: no such absurdity as this can enter into 
my classification. Yet, this blind man’s buff, as is 
the procedure of which I complain, passes as scientific 
nomenclatorial procedure and may, by reason only 
of priority, as in this instance, nullify fundamental 
research, which research would then be used for 
further nomenclatorial juggling with generic names. 
The procedure is not merely detrimental to mycology 
but also contrary to scientific thought, which must 
exact stability of nomenclature from taxonomy. 

The second example is the choice of P. quisquiliaris 
as lectotype of Pistillaric, again without mono- 
graphic revision. My researches showed that the 
eftect of this lectotype was to merge the two large 
foundation-genera Pistiilaria and 4 yphula into one 
and to place a later name, Cnazonaria, that has never 
been current, where Pistillaria can readily be main- 
tained, as I have done in my monograph in accordance 
with Recommendation VI, Art. 18, of the Inter- 
national Rules of Nomenclature (6, 98, 99). Thus, 
this blind man’s buff may also bowl over foundation- 
genera. 

For the sake of scientific research, for mycology, 
and for botany, which demand stability of nomen- 
clature, I propose to international taxonomists the 
following principles : 

(1) That typification of genera by lectotypes 
implies generic emendation, which in turn implies 
revision of the genus and its allies so that the full 
consequence of the proposed lectotype can be seen ; 
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(2) that any such typification without the necessary 
revision should be rejected. 

The proposal is an amplification of paragraph 4 of 
Appendix 1 to the International Rules of Botanical 
Nomenclature, as adopted at the seventh Internationa] 
Botanical Congress’. It emphasizes what is so often 
overlooked, especially in connexion with lower plants, 
that many of the nomenclatorial problems are caused 
by lack of knowledge of the organisms, which no 
amount of static typification will improve. In the 
case of Basidiomycetes, such revision means full 
hyphal analysis, as explained in the introduction to 
my monograph, the absence of this analysis being 
the main source of errors of present-day classifications, 
whether concerned with lectotypes or not. Thus, if 
my proposal is adopted, the making of lectotypes 
will be the outcome of fundamental research, slow 
but sure, in accordance with the great importance 
attached to the concept of the generic type. If the 
proposal is not adopted, there will be so many more 
of the confusions that I have instanced that many 
current generic names will become unserviceable in a 
multiplicity of interpretations, while others will be 
lost and unfamiliar ones put in their stead. 


[Nov. 10. 


‘ Clements, F. E., and Shear, C. L., ““The Genera of Fungi’’ (1931). 

* Donk, M. A., Bull. Bot. Gdn. Buit., Ser. I11, 17, 155 (1941); VII Int- 
Bot. Congr. Special Committee for Fungi, 1 (1950). 

* Doty. M. S., Lloydia, 18, 1 (1950). 

* Rogers, D. P., Farlowia, 3, 425 (1949); 4, 15 (1950). 

* Singer, R., Mycologia, 36, 65 (1944). 

* Corner, E. J. H., Ann. Bot. Mem., 1 (1950) ; Nature, 166, 620 (1950). 

7 Stevenson, J. A., and Rogers, D. P., The Plant Disease Rep., 34. 
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ACCIDENT PRONENESS 


N a contribution to the eleventh issue of ‘‘New 

Biology’’* Dr. R. MacKeith suggests that the idea 
or hypothesis of accident proneness may turn out to 
be as important for saving lives as sulphonamides 
and the antibiotics like penicillin have been. 

In Britain there are 1,000 fatal and 350,000 other 
accidents a year in factories ; 5,000 deaths from acci- 
dents in the home, and 3,000 deaths and 250,000 
injuries on the roads. This can be examined from 
various aspects. The medical care is expensive. It is 
wasteful of labour that might be productive. I. is the 
cause of suffering to those bereaved, to the surviving 
injured and especially to those who are mutilated and 
scarred. That such a high accident-rate is tolerated 
appears to indicate that the benefits of having 
buses, motor-cars and lorries are worth more 
than are several thousand lives and a quarter of 
a million injuries a year. Can these accidents be 
prevented ? 

In 1919, Greenwood and Woods, working for the 
Industrial Fatigue Research Board, observed that in 
a group of workers studied over a period, accidents 
did not occur uniformly throughout the group; 
some of the workers had repeated accidents, so that 
80 per cent of the accidents happened to 20 per cent 
of the workers. This ratio has been confirmed by a 
number of studies of industrial accidents and of road 
accidents. Such an uneven distribution might arise 
from a simple chance distribution ; but that is not 
an adequate explanation of the repeated observations. 
It might be because having one accident makes a 
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person liable to suffer further accidents, or it might 
be because individuals differ in their liability to 
accident, even with the same degree of risk. 

Thus, in children, the peak age for road accidents 
is four to six years; children of this age-group 
have special characteristics, physical, mental and 
emotional, and these may be responsible for the 
high aecident-rate. Children are active, progressing 
usually by running rather than walking, and just 
acquiring the grace in movement which implies full 
control. They may see a motor-car thirty yards away 
and not appreciate that it is moving rapidly towards 
them. They believe that grown-ups are all-powerful 
and so they may well believe the car could be stopped 
if necessary. These small children are impulsive and 
act suddenly and may be moved to action by fantasies 
or strongly felt emotions. In brief, their high accident- 
rate may be from their relative physical, intellectual 
or emotional defects compared with the children of 
7-9 who have fewer accidents. 

The same possibilities arise when accident-prone 
adults are studied. An American insurance company’s 
analysis of a series of industrial accidents suggested 
that “mechanical hazards caused less than 9 per 
cent, physical and mental defects about 3 per cent, 
lack of skill less than 8 per cent”, leaving person- 
ality defects to account for 80 per cent of the 
accidents. 

The idea of accident proneness of psychological 
origin was first put forward by Farmer and Chambers 
in a Medical Kesearch Council report published in 
1926, and also by Marbe in the same year. Attempts 
were made to correlate accident proneness with the 
‘reaction time’. (‘Reaction time’ is the time between 
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receiving @ stimulus and acting upon this perception.) 


‘There is little correlation, and though there is a higher 
correlation with elaborate tests demanding a close 
co-ordination of stimulus and action, it was not high 
enough to justify selection of workers on such tests. 
In dealing with motor-car drivers it was found that 
failure to do certain psychological tests was reflected 
in a higher accident-rate. Farmer and Chambers also 
found that liability to accident is a stable character- 
istic. Bus drivers with a high number of accidents 
in their first year of work tended to go on having an 
excessive number. Inexperience in itself does give 
a rather increased rate of accidents; but, after the 
first year, further experience does not reduce the 
accident-rate. These authors suggested that by taking 
the results of certain tests and the reports of the 
accident incidence. in the first years of driving, some 
accident-prone drivers could be detected and perhaps 
diverted to other oécupations. 


In the United States Dr. Flanders Durban has made ~ 


a special study of accident-prone patients, and her 
work showed that, first, most (80 per cent) of those 
who have had one serious accident tend to have 
others, and have a particular kind of personality. 
The other 20 per cent do not tend to have more 
accidents and do not have special personality features. 
Secondly, people with a history of minor accidents 
are more likely to have serious accidents. If a group 
of fracture patients is compared with a group of 
patients with heart disease, 76 per cent of the total 
illness period in their previous medical history was the 
result of accidents for the fracture patients, and 2 
per cent for the heart patients. Thirdly, accident- 
prone persons have unusually good health records ; 
they have not been off work much and are especially 
free of colds and indigestion. Fourthly, they are 
not clumsy or dull; they are quick-minded ‘men 
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of action not deliberation”, but inarticulate about 
expressing their feelings. Fifthly, there are various 
types of accident-prone persons. The most usual 
type are happy-go-lucky, impulsive, casual people 
‘who divorce and remarry easily’’. From the psycho- 
logical point of view they are hostile to authority, 
but evade this feeling. That is, they are not openly 
hostile to parents or employers, but take up fatalistic 
‘don’t care’ attitudes towards others. 

Accident-prone children have pent-up aggression 
and resentment which is shown by restlessness, 
stealing, lying or truancy. Fabian and Bender, 
studying children of 1-15 years with severe head 
injuries, found that 38 per cent of them had had 
previous major accidents, 83 per cent of the children 
had inadequate parents—sometimes heavy drinkers, 
sometimes a domineering, abusive father and an over- 
protective mother. These children are like delin- 
quents; but where one breaks laws, the other 
breaks bones. The guilty feelings of some of the 
fracture patients were revealed by remarks such as 
“It serves me right’’. Accidents appear to happen 
when children are doing forbidden things ; and it is 
suggested that some children may be reckless in order 
to bring punishment upon themselves because they 
cannot bear the feelings they have of guilt. 

Data about accidents in the home are difficult to 
get. One study suggested that two-thirds of these 
are due to carelessness of one sort or another. Accid- 
ents do happen to the tired and irritable, so that 
personal rather than structural factors are the main 
cause of accidents in the home. “But it is clear that 
there are most injuries where housewives live in 
overcrowded and ill-equipped homes; they are 
distracted by the difficulties of keeping an eye on 
the children while trying to get through the day’s 
work without confusion and disorder. A long story 
of fighting against the heavy odds of environment 
often lies behind expressions such as thoughtlessness, 
carelessness or negligence.”’ 

Accident proneness certainly exists in some people. 
It is not the only factor in the causation of accidents. 
“Dangerous machines in factories still must be 
shielded ; we must try to improve our roads, and 
make our homes safer. We must help children to 
learn safe behaviour. Does the idea of accident 
proneness offer us any further ways in which accidents 
might be reduced?” 

A transport company transferred their drivers 
who had most accidents to other jobs and so reduced 
accidents to one-fifth of what they had been. The 
ex-drivers still suffered injuries, but only to them- 
selves. Most of the fatal road accidents in Great 
Britain involve public-service vehicles such as buses 
and lorries, and so it should be possible to know the 
incidence of accidents, to recognize the accident-prone 
drivers and persuade them to change to other jobs. 
This is a field in which trade unions and employers 
should co-operate, for it may be difficult to work out 
how such a scheme is to be administered. More 
should be known about the tests devised for reaction 
time and the psychological tests which might be used. 
This would cost money, but not much in comparison 
with the immense sums proposed for road improve- 
ments ‘‘to make roads safer’. It is unlikely that such 
expensive schemes will be possible for a long time, and 
“however much external conditions were improved, 
with a view to reducing the general accident rate, 
those specially prone would still have a higher 
accident rate under all conditions than those with a 
relatively low accident proneness”. If legislation 
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is to be introduced involving limitations on the 
liberty of the subject, the case for such limitations 
will have to be very strong before it is acceptable to 
Parliament. 

These would be measures to deal with a situation 
that has arisen and has been discovered. On a longer- 
term policy the abnormal reaction to authority shown 
by the accident-prone should not arise. A child who 
has repeated accidents should be regarded as having a 
behaviour problem which needs treatment, and the 
environment in which the accident-prone personality 
develops should be removed or altered. 


LONDON TO BIRMINGHAM 
TELEVISION LINK 


T a meeting of the Institution of Electrical 
Engineers on November 8, a paper entitled 
“The London—Birmingham Television-Cable System” 
was presented by T. Kilvington, F. J. M. Laver and 
H. Stanesby, members of the Post Office Engineering 
Department. This paper described the cable system 
which provides channels for relaying television signals 
simultaneously in both directions between the tele- 
vision broadcasting stations at Alexandra Palace and 
Sutton Coldfield. The corresponding radio link 


between these two stations was described in a paper 
read before the Institution last session under the 
title “The London-Birmingham Television Radio- 
Relay Link”, by R. J. Clayton, D. C. Espley, G. W. 8. 
Griffith and J. M. C. Pinkham, of the Research 
Laboratories of the General Electric Co., Ltd., and 
since published in the Proceedings (98, Part 1). 


The radio link provides a connexion between the 
Museum Telephone Exchange in London and Tele- 
phone House in Birmingham, with four intermediate 
repeater stations. Among the conditions of the 
overall electrical performance, specified by the Post 
Office, was the requirement that all terminal and 
repeater stations should work unattended. This 
feature necessitated the provision of an elaborate 
supervisory and monitoring system, and the instal- 
lation of a complete range of standby equipment in 
all the signal and power circuits of the stations. The 
frequencies used for transmission in one direction 
between London and Birmingham alternate at the 
successive repeater stations between 917 and 937 
Mce./s., and the corresponding frequencies used in the 
other direction are 870 and 890 Mc./s. The aerial 
system for either transmitter or receiver consists of 
a dipole with a passive reflector mounted in the 
aperture of a paraboloidal mirror, 14 ft. in diameter. 
The gain of such a system is 27-5 db. over a half- 
wave dipole, and it is shown in the' paper that a 
transmitter power of 6 W. provides a satisfactory 
signal/noise ratio over the longest links, two of which 
are slightly less than forty miles. The terminal equip- 
ments and their associated circuits were designed to 
pass television signals over a band 3 Mc./s. wide, 
with very uniform characteristics of attenuation and 
phase over this frequency range, while the build-up 
time of the signal and the overshoot beyond the 
steady-state response were both required to be very 
small. 

For some time after the opening of the Sutton 
Coldfield Station in December 1949, this radio link 
was used for programme transmission between 
London and Birmingham, and valuable experience 
was gained on its reliability and operational charac- 
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teristics. The faults that occurred in a total operat ing 
time of four thousand hours arose mainly from 
electricity-supply failures, from the complexity of 
the control and monitoring systems, and from the 
accidental operation of certain keys. From the 
lessons which are being learned from the installation 
under service conditions, it seems likely that some 
simplification of control and monitoring facilities 
could be introduced into future link-systems for 
television and telephony. 

Reverting to the more recent paper describing the 
complementary system of connecting by cable the 
London and Birmingham television stations, the 
authors explain that the design of the system was 
largely influenced by the report of the Hankey Com. 
mittee published in 1945, which looked forward to 
the time when provision might be necessary for the 
transmission of very-high definition colour pictures. 
Accordingly, it was decided to design the system so 
that, although initially the limit of the vision. 
frequency band to be transmitted would be 3 Mc./s., 
the system could be adapted to a much greater 
band-width without difficulty. The cable route is 
about 140 miles in length, including the connexions 
between Alexandra Palace and Sutton Coldfield to 
the appropriate Post Office exchanges in London and 
Birmingham, respectively. Provision has been made 
for repeater stations at approximately three-mile 
intervals along the route, although at present, with 
the limited band-width requirement already explained, 
it has sufficed to equip and use only one in four of 
these, at a maximum spacing of less than twelve 
miles. 

The vision-frequency signals modulate a carrier of 
6-12 Me./s. at the sending-end, the lower side-band, 
the carrier and part of the upper side-band being 
transmitted over the cable. The transmission paths 
are provided by a pair of coaxial cables approximately 
one inch in diameter, and, with the repeaters at 
approximately twelve-mile intervals, the gain and 
phase delay are substantially constant from 3 to 
7 Me./s. In the event of repeater failure, change-over 
from working to standby equipment is effected 
automatically, and power for some of the intermediate 
repeater stations is supplied over the coaxial cables 
themselves. The main cable contains four other 
coaxial cables for telephone channels, and a number 
of others of the balanced-pair type, several of which 
are used for supervisory functions. The overall 
vision-frequency characteristics of the Alexandra 
Palace to Sutton Coldfield connexion show a total 
variation in gain of 0-8 db., and in phase delay of 
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. 0-04 usec. for frequencies up to 3 Me./s. Above this 


frequency the cut-off is rapid. The performance in 
respect of linearity, signal/noise ratio and time 
response is adequate, a fact which is supported by 
the reproduction in the paper of photographs showing 
a television test pattern before and after transmission 
from Alexandra Palace to Birmingham and back, 
that is, over twice the length of cable normally used 
in the exchange of programmes between these 
stations. 

It is becoming clear that, in the development of 
television and telephone systems, large national net- 
works are likely to use both radio links and cables 
in a mixed cascade arrangement. This association of 
a trunk radio link with a cable installation in Great 
Britain will provide valuable experience towards the 
future planning and development of national and 
international networks in which both the radio and 
cable systems will play their appropriate parts. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


|,000-Curie Cobalt-60 Units for Radiation 
Therapy 

TELETHERAPY units using radium are limited in 
usefulness by the low radiation intensities produced 
by the small amounts of radium which can be used. 
To secure an adequate dosage-rate, the distance 
between the source and the tumour cannot be more 
than a few centimetres, and therefore the dose de- 
livered to the skin lying between the source and the 
tumour is much higher than that delivered to the 
tumour. The dose-rate below the surface, expressed as 
a percentage of the dose-rate at the skin, decreases 
very rapidly with increasing depth. Thus the per- 
centage depth-dose is influenced primarily by the 
inverse square law, and one of the chief advantages 
of high-energy radiation, namely, its small attenua- 
tion by the tissue between the source and the tumour, 
is not realized. 

Any attempt to obtain an improvement in the 
depth-dose by increasing the amount of radium, 
and correspondingly improving the ratio between the 
source-to-tumour distance and the source-to-skin 
distance, is limited by the high cost of radium, and 
by the required increase in the volume of the source. 
If the diameter of the source is increased, it is harder 
to get a well-defined beam; if the thickness is in- 
creased, much of the radiation is lost by absorption 
within the source. 

With the high density of neutron flux of the 
Canadian nuclear reactor at Chalk River, sources of 
cobalt-60 having specific activities of 20-60 curies 
per gm. can be prepared. One gram of this isotope 
will give about the same radiation output as 32-96 
gm. of radium. The gamma-rays from cobalt-60 
have energies of 1-17 and 1-33 MeV.; thus the average 
energy is about the same as that of the gamma-rays 
from a sealed radium source. 

Two identical sources of cobalt-60 were made avail- 
able by the Atomic Energy Project of the National 
Research Council of Canada in the summer of 1951 
for experimental and clinical use. Each source is 
1 in. in diameter and half an inch thick, and has an 
effective strength of 1,060 curies. Two quite different 
units have been designed to use these sources for 
radiation therapy. 

One of the units, designed by two of us (H. E. J., 
L. M. B.) for the Saskatchewan Cancer Commission, 
was installed in the University Hospital, Saskatoon, 
in August 1951. This unit consists of a steel-encased 
lead cylinder, with rounded ends, 20 in. in diameter 
and 22 in. in length, and weighs about 2,000 Ib. 
The source is mounted on the circumference of a 
wheel near the centre of a head, so that by rotating 
the wheel it can be brought opposite an opening in 
one end of the head through which the radiation can 
emerge. The head is suspended from an overhead 
carriage. It can be moved in a horizontal direction, 
raised and lowered, and rotated through 120° in a 
vertical plane. A rotating circular platform, flush 
with the floor, is provided for rotational therapy. 
A variety of treatment fields can be obtained by 
the use of interchangeable lead diaphragms. Light 
stainless-steel cones, attached to each of these, 
indicate the size of the field and fix the treatment 
distance. Circular fields and rectangular fields up to 
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20 cm. X 20 cm., at 80 cm. source-to-skin distance, 
can be obtained. 

With the source rotated to the ‘off’ position, the 
dosage level 1 ft. from the head is less than 7 mr./hr. 
With the machine turned on, dosage-levels outside the 
treatment room, for the severest scattering conditions, 
are less than 5 mr./hr. Other measurements on this 
unit were carried out by members of the Saskatchewan 
group, and details of these will be found elsewhere’. 

The second unit, designed by R. F. Errington and 
D. T. Green, of the Development Division of Eldorado 
Mining and Refining (1944), Ltd., is installed in the 
clinic of the Ontario Cancer Foundation in the 
Victoria Hospital in London, Ontario. This unit con- 
sists of a head pivoted between the arms of a hori- 
zontal ‘Y’, so that it can be rotated downward in one 
plane through about 105°, that is, from a few degrees 
above the horizontal to a few degrees beyond the 
vertical. The horizontal arm can be moved up and 
down a vertical column by a motor-driven screw 
mechanism. The vertical column is supported from 
the floor by a base extending forward under the head. 

The radiation beam emerges through a conical 
opening in the head. When the beam is ‘off’, this 
opening is filled with mercury. When the beam is 
turned on, an air compressor built into the hori- 
zontal arm is started, and air pressure forces the 
mercury up into a reservoir. If the beam is turned 
off, or if there is a power failure, the reservoir valve 
opens and the mercury returns, under gravity, to 
cut off the beam. 

Field-sizes are varied by means of diaphragms in 
front of the opening in the head. Four lead blocks 


at right angles to each other can be adjusted by 
levers on the outside of the head to yield square or 
rectangular fields between 4 cm. X 4 cm. and 


20 cm. x 20 cm., at 100 cm. from the source. The 
diaphragm system can be moved along the axis of 
the beam so that any source-to-skin distance between 
70 cm. and 100 cm. can be utilized. In any position, 
the end of the diaphragm system is 13 cm. or more 
from the patient. A beam of light from a source at 
the same distance from the patient as the radiation 
source, and limited by the diaphragm in the same way 
as the radiation beam, is used as a field localizer. A 
detailed discussion of the unit, and of the depth-dose 
measurements made on it at the Radiology Labora- 
tory of the National Research Council by some of us 
(National Research Council group), will be found 
elsewhere’. 

Depth-dose measurements were carried out in 
Saskatoon and in Ottawa, using D.C. amplifiers with 
small ionization chambers and water phantoms. The 
results were in excellent agreement. A summary of 
the percentage depth-dose data is given in the 
accompanying table. The maximum dose occurs 
5-6 mm. below the surface of the phantom. The 
surface dose and the dose at any given depth depend 
on the size of the field. A distance of at least 15 em. 
should be used between the limiting diaphragm and 
the surface of the phantom to reduce the electron 
content of the gamma-ray beam. 

In the first two columns of the table, depth-dose 
data for the cobalt-60 units, using a 100 cm.? field 
at 100 em. source-to-skin distance, is compared with 
data obtained by Miller* for a 2-MeV. Van de Graaff 
type X-ray unit. In the last two columns a com- 
parison is presented between the cobalt data and 
measurements obtained by Trump* for a 3-MeV. 
Van de Graaff type X-ray machine, for 100 cm.? fields 
and for a source-to-skin distance of 70 cm. It is 




















| 
Field, 100 cm.*. Field, 100 cm.*. 

Depth Distance, 100 cm. Distance, 70 cm. 
| (em) | 
| 
| Cobalt-60 2 MeV. (ref. 2] Cobalt-60 3 MeV. (ref. 3) 
9s | a0 100 | 100 100 
oe ae 98 98 98 | 
fea a eee 79 77 76 
| 100 | 58 4 | 54 53 
| 150 rae 7 37 36 
| 200 | 29 | 25 26 25 








apparent that the percentage depth-doses for the 
cobalt are considerably higher than for 2-MeV. 
X-rays, and slightly higher than for 3-MeV. radiation. 
This indicates that the average energy of the photons 
from a 2-MeV., or even a 3-MeV., X-ray generator is 
lower than the average photon energy of a cobalt-60 
source. 

The cobalt units are flexible, simple to operate, 
and should require little servicing. They may prove 
to be very convenient sources of high-energy radia- 
tion for therapy. 

H. E. Jouns 
L. M. BaTEs 
E. R. Epp 
D. V. CorMACK 
S. O. FEDORUK 
Saskatchewan Cancer Commission, and 
Physics Department, 
University of Saskatchewan, 
Saskatoon. 
A. MORRISON 
W. R. Drxon 
C. GARRETT 
Radiology Laboratory, 
Physics Division, 
National Research Council, 
Ottawa. 
Oct. 26. 
! Brit. J. Rad. (in the press). 
* Miller, H., Brit. J. Rad., 23, 731 (1950). 


* Trump, J. G., and Cloud, R. W. Amer. J. Roent. and Rad. Ther., 
49, 531 (1943). 


The Impossibility of Determining the 
Sun’s General Magnetic Field by Zeeman 
Effect Measurements 


Thiessen!, v. Kliiber?, and Kiepenheuer* have 
recently achieved a very high accuracy in measuring 
the Zeeman effect of the Fraunhofer lines. Their 
results agree’ that, outside sungpots and other dis- 
turbed regions, the Zeeman effect is very small, 
corresponding to a few gauss or less. From this it 
is usually concluded that the sun’s general magnetic 
field is less than a few gauss. This conclusion would 
be legitimate only if there were no turbulence in the 
photosphere. 

Suppose that we observe a certain mass fdm of 
the photosphere. The absorption of a spectral line 
in a mass element dm is proportioned to a function 
8 (1) whic’ depends mainly on the temperature 7’. 
Zeevuan-eifect measurements in the direction of a 
z-axis give an apparent field Hz: 

SH cos y .8 (T') dm 
a S@ (LT) dm (1) 
where H is the real field which makes an angle y 
with the z-axis. 

The field H is the vector sum of the sun’s general 
field H, and a turbulent field H;. From the granula- 
tion it can be concluded** that, in general, H; > H,. 
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As the electric conductivity is so high that the mag. 
netic lines of force are ‘frozen in’, an adiabatic cha: Be 
of the gas density pe will, on the average, be accom. 
panied by a change in H~ p*/3, As the temperature 
also changes as p*/*, H is proportional to 7. Hence, 
if $ is the angle between H, and H}, we have: 

T = aH = a(H,?+ He — 2H,H¢ cos 9)'/?, (2) 
where « is a constant. 

Even if 8 is known, we can evaluate the relation 
between Hz and H, only if we know the turbulence 
spectrum. Until we do so, no conclusion about H, 
can be drawn from measurements of Hz. 

In order to show this by a simple example, sup. 
pose that the turbulent field is isotropic, with H; 
constant, that 8 + 0 only for a certain temperature 
T = Tq, and that H, is parallel to the z-axis. 

The mean temperature 17'm is: 

a 
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c= x | (A ,* + H — 2HoH cos 9)? . 3 sin dd, 
0 
For H, < H; we obtain 
Tm = « (Ht + H,?2/3 Hy), (3) 
which gives, with H = Tg/a: 
H = (Tq/Tm) (At + H,3/3 Hi). (4) 


Introducing (4) and cos y = (H? + H,* — H,;*)/2H H, 
into (1) we obtain 


a -30+5()]-s,0-@] 
2 3\Tm 2H, Tn/ 1 
For 74 =0-9 Tm and the Hz = 3H,y, we have 
Hz/H = 0-1. 

Although this is a special case, it indicates that 
we cannot always be sure that Zeeman effect measure- 
ments give even the right sign of a weak field. 

As H;>H, does not hold for sunspot fields, there 
is no serious objection to making measurements of 
the Zeeman effect of such fields. 

From the rate of progression of the sunspot zone, 
the magneto-hydrodynamic theory of sunspots shows 
the value of the general magnetic field to be : 

37 > H, > 9 gauss. 

There seems at present to be no valid argument 
against a dipole field of this order. 

I wish to thank Dr. Ohman for stimulating dis- 
cussions. 





H. ALFrvEN 
Royal Institute of Technology, 
Stockholm. 
Sept. 10. 

1 Thiessen, G., Ann. d’ Astrophys., 9, 101 (1946); Z. Astrophys., 26, 16 

(1949) ; Observatory, 69, 228 (1949). 
2 y. Kliiber, H., Observatory, 71, 9 (1951). 
* Kiepenheuer, K. A. (in the press). 
* Alfvén, H., Mon. Not. Roy. Astro. Soc., 107, 211 (1947). 
* Alfvén, H., “Cosmical Electrodynamics” (Oxf. Univ. Press, 1950). 


Anomalous Variation of Young’s Modulus 
of Antiferromagnetics at the Neel Point 


MEASUREMENTS have been made on the variation 
of Young’s modulus of two antiferromagnetic 
materials, nickel oxide and cobalt oxide, over ranges 
of temperature which include their Néel temperatures 
(the Néel temperature of an antiferromagnetic is that 
temperature below which antiparallel alignment of 
the spin vectors of the ions takes place). The speci- 
mens of the oxides were in the form of rods of square 
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160° to 300°C., the highest tem- 
perature at which measurements 
were made on this material. Corre- 
sponding results for cobalt oxide 
have not yet been completed. 
Two possible explanations of the 
anomalous variation of Young’s 
modulus through the Néal tempera- 
ture offer themselves immediately. 
First, the observed change of 
Young’s modulus may possibly be 
due to a modification of the shape of 
the curve of total binding energy of 
the ions as a function of the inter- 
ionic distance, due to the additional 
contribution of the super-exchange 
energy which appears below the 
Néel point. However, considering 
that tne super-exchange energy is 
about 0-03 eV. and 0-05 eV. for 
cobalt oxide and nickel oxide re- 
spectively, compared with the total 


Young’s modulus of nickel oxide bar (dynes/sq. cm. x 107") 
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cross-section, and measurements of Young’s modulus 
were made by a dynamic method similar to that 
described by Zacharias'. A quartz crystal, cemented to 
the oxide bars, was used as a generator of longitudinal 
oscillations. 

The measured values of Young’s modulus of both 
bars of oxide as a function of temperature are shown 
in the accompanying graph. The curves show that 
for these materials there is a large increase in the 
value of Young’s modulus as the temperature of the 
specimen is increased through the Néel point. The 
observed changes of Young’s modulus, expressed as 
a percentage of the lower-temperature values, are 
about 75 and 150 per cent for nickel oxide and 
cobalt oxide respectively. An indication of the Néel 
temperature in each case can be obtained from the 
point of intersection of the tangent at the point of 
inflexion with the line drawn through the higher- 
temperature values of Young’s modulus, produced 
backwards. (This construction is similar to that some- 
times employed in the determination of the Curie 
temperature of a ferromagnetic material from the 
observed variation of its spontaneous magnetization 
as a function of temperature.) The values of the Néel 
temperatures determined in the present work and 
by other workers using different methods are sum- 
marized in the table. 








ae 


! 
Néel temperature, 7'y (°C.) | 








Author Method | - pes mas TRY 
| | CoO NiO 
il — ee — ——E 
Foex (ref, 2) Dilatation | 19 250 
| Trombe (ref. 3) Susceptibility 19 220-370* 
Present work Young’s modulus 16 234 








*The form of the susceptibility—temperature curve from which 
these results are derived is such that an accurate value for the Néel 
temperature cannot be obtained. 


During the course of the measurements, qualitative 
observations of the decrement of longitudinal oscilla- 
tions of the oxide bars were made. It was found 
that for nickel oxide the decrement was relatively 
high in the range from room temperature to about 
160° C., at which point a rapid decrease of the decre- 
ment occurred. The decrement remained small from 


260 - 





binding energy of about 2 eV., 
this explanation appears unlikely. 
Secondly, the change in Young’s 
modulus may be due to the in- 
fluence of an applied stress on the preferred orienta- 
tions of the spin vectors in the antiferromagnetic 
domains. Experiments designed to test the latter 
hypothesis are now being carried out in this lab- 
oratory, and it is hoped to publish further details 
at a later date. 

Our thanks are due to Dr. G. L. Miller, of Murex, 
Ltd., who manufactured the oxide bars, to Dr. J. H. 
Mitchell, of Ericsson Telephones, Ltd., for the quartz 
crystals, and to Imperial Chemical Industries, Ltd., 
for the provision of a primary frequency standard. 
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R. STREET 
B. Lewis 
Department of Physics, 
University, 
Nottingham. 
Sept. 26. 


1 Zacharias, J., Phys. Rev., 44, 116 (1933). 
* Foex, G., J. de Phys., 12, 153 (1951). 
*Trombe, M. F.. J. de Phys., 12, 170 (1951). 


Charge-Renormalization accompanying 
Radiative Corrections 


THE usual formalism of quantum electrodynamics!” 
consists in the elimination from the Schrédinger 
equation of the free particle Hamiltonian H, and of 
the particle interaction Hamiltonian Ht, The result- 
ing Schrédinger equation gives the corrections to the 
motion of the interacting particles due to their 
presence in an external field Hamiltonian H¢. 

In some cases one is able to introduce a ‘bound 
interaction representation’ by eliminating H, and Hé. 
The resulting Schrédinger equation gives the cor- 
rection to the motion of non-interacting particles in 
the external field due to their interactions. In this 
representation operators and commutators depend 
on the external field**. The vacuum expectation 
value of the current-operator [j,], represents the 
vacuum polarization by the external field. 

If [j.]o is zero, Dyson’s graphs! are to be used ; 
but the graphs of scattering of an electron by an 
external field do not exist in the ‘bound interaction 
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representation’. One can then infer that only mass- 
renormalizations and photon self-energy regulariza- 
tions are to be performed**. This is the case of a 
free particle and of an electron in a homogeneous 
and constant magnetic field. This result explains the 
absence of charge renormalizations in various works 
on the magnetic radiative corrections developed in 
the ‘bound interaction representation’®?-®, 

If [j,Jo is not zero (Coulomb field, variable mag- 
netic field), the ‘bound interaction representation’ 
cannot avoid charge renormalizations, for, in addition 
to the Dyson graphs, one must consider similar terms 
containing [j,]o. These terms of vacuum polariza- 
tion introduce again charge infinities. 

The ‘bound interaction representation’ indicates 
the connexion between charge infinities and vacuum 
polarizations in quantum electrodynamics. In meson 
theory, since the meson self-energy must not be 
regularized to zero, the situation is different. 

Another advantage of this representation consists 
in the fact that one is no longer obliged to develop 
radiative corrections in powers of the external field. 

The case of a homogeneous and constant magnetic 
field can be treated completely, since the operators 
and anti-commutators are known exactly for such a 
field’®"". The self-energy in the square of the coupling 
constant gives a mass renormalization term and a 
term which is the total magnetic radiative correction. 
For an electron this term is finite. The development 
in powers of the magnetic field converges very rapidly. 
The ratio of the magnetic polarizability to the mag- 
netic moment is of the order 10-14. This result has 
already been obtained by Gupta‘. 

For nucleons with pseudoscalar coupling the terms 
are finite and converge more rapidly. The ratio of 
the magnetic polarizability to the magnetic moment is 
of the order of 10-**. The perturbation method with 
the external field is thus correct. 

Similar calculations for self-energies in the fourth 
power of the coupling constant are being made. The 
results mentioned above will be published in detail 
elsewhere. 

M. DEMEUR 
Université Libre de Bruxelles, 
Fonds National de la Recherche Scientifique. 
June 27. 
* Dyson, F. J., Phys. Rev., 75, 486 (1949). 
* Dyson, F. J., Phys. Rev., 75, 1736 (1949). 
* Furry, W. H., and Oppenheimer, J. R., Phys. Rev., 45, 245, 343 
and 903 (1934). 
“Furry, W. H., Phys. Rev., $1, 115 (1951). 
5 Géhéniau, J., and Villars, F., Helv. Phys. Acta, 28, 178 (1949). 
* Pauli, W., and Villars, F., Rer. Mod. Phys., 21, 434 (1949). 
? Liittinger, J. M., Phys. Rev., 74, 893 (1948). 
®* Gupta, S. N., Nature, 162, 686 (1949). 
* Géhéniau, J., and Servranckx, R., Bull. Acad. R. Belg., Cl. Sci., 87, 
138 (1951). 
1° Géhéniau, J., Physica, 17, 822 (1950). 
11 Géhéniau, J., and Demeur, M., Physica, 17, 71 (1951). 


A Discharge Illuminant for Optical 
Systems capable of either Continuous or 
Flash Operation 


It is sometimes desired to illuminate an object 
in an optical system at one level for general examina- 
tion and at a momentarily higher level for photo- 
graphic recording. The development of a combined 
flash and continuous source lamp offers a novel 
methed for doing this. The high-pressure mercury- 
vapour compact-source lamp, the characteristic high 
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Are discharge of type F.A.5 lamp at 150 W. steady rating 


brightness of which is well known, has successfully 
been used under pulse conditions to provide high 
levels of illumination for high-speed ciné photo. 
graphy’; this type of lamp has also been used as a 
condenser flash-discharge source to give high-intensity 
short-duration flashes of light. Recently a small xenon 
discharge lamp has been developed which provides 
a useful amount of light for such purposes as photo- 
micrography, and can, in addition, be switched at 
will from the steady are to a condenser flash-dis- 
charge with a flash duration of less than 50 microsec. 
The xenon discharge gives excellent colour rendering 
under both conditions of operation. 

In an experimental form, the are tube is a cylinder 
of hard glass with an electrode sealed into each end, 
to form an are gap of several millimetres. The tube 
contains xenon at a pressure of about 1 atmosphere, 
and when operating continuously at 150 watts the 
light source is 4-5 mm. long and 2-5 mm. wide with 
a maximum brightness of about 1,000 stilb. 

The lamp is designed to discharge 200 joules from a 
condenser at intervals of about 5 sec., and from 
Fig. 1 it will be seen that the source size is then 
larger than the continuous burning source (Fig. 2) ; 
but due to the very high current density in the flash 
(several thousand amperes) its peak brightness is 
extremely high. 

The lamp operates as a steady light source from 
the normal 200/250 V. a.c. supply with a series choke. 
For flashes, a condenser charged to between 2 and 
2-5 kV. is used, and the lamp is triggered by applying 
a pulse of 5-8 kV. to a spiral grid placed outside the 
tube; this also initiates the continuous arc. 

Apart from the simple method of control, and the 
ease of aligning a flash discharge source by the con- 
tinuous operation of an arc between the same 
electrodes in an optical system, this lamp provides 
an electrical means of changing from one type of 
light source to another in place of the mechanical 
turret-head system. This type of lamp has also been 
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used as a high-speed compact stroboscopic source, 
with a mean rating of 125 watts and a repetition 
frequency exceeding 160 flashes per second. 

We are indebted to Mr. L. J. Davies, director of 
research, British Thomson-Houston Co., Ltd., Rugby, 
for permission to publish this letter. 

E. J. G. BEESON 
A. A. WEBB 
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Research Laboratory, 
British Thomson-Houston Co., Ltd., 
tugby. 
July 12. 
1peeson, E. J. G., Nature, 184, 453 (1949). 
* Beeson, E. J. G., Phot. J., 89B (May-June 1949). 


Theoretical Determination of Electron 
Density in Organic Molecules 


A RECENT communication under the above title? 
prompts us to put on record some recent results 
which we have obtained. 

(1) One of us (N.H.M.?) has made detailed 
calculations of the actual electronic density in benzene 
at points in the molecular plane and in a parallel plane 
chosen to exhibit the influence of the 7-electrons as 
much as possible. It appears that, except for certain 
small regions just above and below the carbon atoms, 
the contribution from the c-electrons exceeds that 
from the x-electrons everywhere, and often by a 
large factor. It appears almost correct, therefore, to 
describe the z-electrons as imbedded in a denser ‘sea’ 
of o-electrons. These calculations used both con- 
ventional molecular-orbital functions and a new 
solution of the Thomas—Fermi equation. Theoretical 
discussions of the density exclusively in terms of 
m-electrons, and without due recognition of the 
s-electrons, are likely to lead to quite false con- 
clusions. This is in keeping with recent work of Dr. 
S. L. Altmann’® at King’s College, who shows that 
¢~ m resonance is important even in the ground-state 
of aromatic molecules. 

(2) Another of us (P. W.H.‘) has studied the 
effect of molecular vibration on the peak densities 
likely to be recorded by X-ray analysis. The charge- 
cloud for a non-vibrating atom can be computed 
wave-mechanically. If we suppose, as a first approx- 
imation, that the atom carries this charge with it as 
it vibrates, then a ‘smearing-out’ occurs. The peak 
density in the vibrating molecule is drastically re- 
duced below its value in the non-vibrating molecule. 
Thus it is highly dangerous to compare the observed 
(that is, vibrating) density with that calculated 
(usually non-vibrating). This is also true, though 
in a reduced manner, for the bridge values of the 
density in the centres of the various C—C bonds. In 
addition to this, X-ray measurements are made on 
a crystal, and it appears that translation and libra- 
tion of the molecule as a whole significantly change 
the density distribution in each unit cell. Theoretical 
analysis of the observed distribution shows that these 
latter motions are‘ much more important than the 
internal vibrations in affecting the charge dénsity. 

(3) In conclusion, it seems desirable to point out 
that present X-ray observations, such as those of 
Abrahams, Robertson and White’, give the density 
only at points in the molecular plane. Here, on 
account of their nodal plane, the x-electrons con- 
tribute nothing at all to the density except as a 
result of fairly large molecular vibrations. It ap- 
pears from Dr. Klement’s letter! that he has studied 
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only the z-electrons. If that be so, then what he 
calls the exchange density in a bond may be showa 
to be closely related to the conventional xz-bond order. 
Direct check with observation (other than with 
bond-lengths*) cannot be made until Prof. J. M. 
Robertson uses his X-ray measurements to calculate 
the density in a parallel plane. Even then, as shown 
above, the z-electron distribution will be confused 
by that from the o-electrons. 
C. A. CouLson 
P. W. Hices 
N. H. Marcu* 
Wheatstone Physics Department, 
King’s College, 
London, W.C.2. 
* Now at the Physics Department, University of Sheffield. 
’ Klement, O., Nature, 168, 162 (1951). 
* Acta Cryst. (in the press). 
5 Proc. Koy. Soc., A (in the press). 
“To be published. 
® Acta Cryst., 2, 238 (1949). 
* Coulson, C. A., Daudel, K., and Robertson, J. M., Proce. Roy. Soc., A, 
207, 306 (1951). 


A New Type of Organo-lron Compound 


NUMEROUS investigators have studied the reaction 
of Grignard reagents with anhydrous ferric chloride, 
but have failed to isolate any organo-iron compounds 
or to produce any definite evidence for their forma- 
tion in such reactions. 

The statements by Job and Reich! and by Cham- 
petier’, that they have obtained stable ethereal solu- 
tions of compounds of the type RFel by reaction 
of ferrous iodide with organo-zinc halides, are based 
solely on the formation of ferrous hydroxide on 
hydrolysis, and may be accounted for by the difference 
in solubility between ferrous and zinc hydroxides. 
Indeed, the evidence of Champetier’s own experi- 
ments with Grignard reagents? suggests that such 
intermediates may be formed at low temperature, 
but are quite unstable above — 40°C. The normal 
reaction leads to reduction of the ferric salt and, 
with excess Grignard reagent, results in the formation 
of metallic iron according to the equation : 


6 RMgBr + 2 FeCl, + 3 R, + 2 Fe + 3 MgBr, + 
3 MgCl,. 


This reaction is of preparative value and has been 
shown to yield diphenyl from phenylmagnesium 
bromide in almost quantitative yield’. 

As a possible route to ‘fulvalene’*, we attempted 
to apply this reaction to cyclopentadienylmagnesium 


bromide. To a solution of this Grignard reagent 
(from 18 gm. ethyl bromide and 4 gm. magnesium 
in benzene with 11 gm. cyclopentadiene) was added 
an equivalent amount (9-05 gm.) of ferric chloride 
dissolved in anhydrous ether. After allowing the 
mixture to stand at room temperature overnight, it 
was refluxed (1 hr.) to ensure complete reaction, 
cooled and decomposed with ice-cold ammonium 
chloride solution in the usual manner. Evaporation 
of the dried organic layer yielded an orange solid 
(3-5 gm.). This was moderately soluble in ether, 
readily soluble in benzene and crystallized from 
methanol in large needles of melting point 173-174° C. 
(found: C, 64-6; H, 5-6; Fe, 30-1 per cent; 
molecular weight, by cryoscopic determination in 
benzene, 186-5. Cy 9H,oFe requires: C, 64-6; H, 
5:4; Fe, 30-0 per cent; molecular weight, 186-0). 
Iron was determined gravimetrically as Fe,O, after 
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heating the compound with concentrated nitric acid 
under a reflux condenser. 

The substance sublimes readily above 100° C. It is 
insoluble in, and apparently unattacked by, water, 
10 per cent caustic soda and concentrated hydro- 
chlorie acid even at the boiling point. It dissolves 
in dilute nitric or concentrated sulphuric acid form- 
ing a deep red solution with strong blue fluorescence, 
but was partly recovered unchanged from the latter 
solution after standing at room temperature over- 
night. 

The above analytical data leave no doubt that this 
compound is dicyclopentadienyl iron (I), formed 
according to the equation : 


2 KMgBr + FeCl, > RFeR + MgBr, + MgCl, 


after initial reduction of the ferric salt by the 
Grignard reagent. 


A, 

pe ae a 
Gre CH 

| CH—Fe—CH | 
a: / CH 
\cH \cnZY 

I 
pu CH. 
ch }\ cH 


l CHO Fe(+ +) ‘CH l 


cH Y/Y CH 
\or” Ng ‘a 


II 


The remarkable stability of this substance is, of 
course, in sharp contrast to the failures of earlier 
workers to prepare similar compounds and must be 
attributed to the tendency of the cyclopentadienyl 
group to become ‘aromatic’ by acquisition of a nega- 
tive charge, resuiting in important contributions from 
the resonance form (II) and intermediate forms. 
Our studies of this reaction and cf other approaches 
to fulvalene are continuing. 
T. J. Keay 
P. L. Pauson 
Duquesne University, 
Pittsburgh 19, Pa. 
Aug. 7. 

1 Job and Reich, C.R. Acad. Sci., Paris, 174, 1358 (1922). 

* Champetier, Bull. Soc. chim. France, [4], 47, 1131 (1930). 

* Gilman and Lichtenwalter, J. Amer. Chem. Soc., 61, 957 (1939). 

* Brown, Nature, 165, 566 (1950). 





Activated Adsorption of Hydrogen on 
Nickel Catalysts 


TBE thermodynamics and kinetics of the chemi- 
sorption of hydrogen on metals are of considerable 
importance for the elucidation of the mechanism of 
hydrogenation reactions catalysed by these metals. 
Although extensively studied, the process still re- 
mains rather obscure because the evidence is in many 
respects conflicting. O. Beeck et al.1 and E. K. Rideal 
and B. M. W. Trapnell?, for example, report that, 
working with metal films such as nickel, the adsorption 
velocity is immeasurably rapid. Only a small amount 
of the hydrogen adsorbed shows a measurable rate 
of adsorption. Increasing the temperature of ad- 
sorption causes a considerable decrease in total 
adsorption, which is ascribed to the combined effects 
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of desorption and sintering. However, the amount 
of hydrogen slowly adsorbed remains about the 
same. They consider the slow process to be a sviution 
of the hydrogen in the nickel structure. 

On the other hand, experiments performed on 
reduced nickel compounds show a different result, 
as reported for the first time by A. F. Benton and 
T. A. White* and since then confirmed by numerous 
authors, for example, quite recently by H. Sadek and 
H. 8. Taylor‘. Although a certain part of the ad. 
sorption is again very rapid, quite a considerable 
amount is adsorbed slowly. The remarkable effect 
is observed that the amount of adsorbed hydrogen 
increases with increasing temperature, which has led 
H. 8. Taylor to the supposition that the adsorption 
is ‘activated’. The transition from rapid to slow 
adsorption was explained by assuming heterogeneity 
of the surface. It may be remarked in this connexion 
that the tendency to sinter in many of the prepara- 
tions tested was less pronounced than in the case of 
the films; hence a process may here be observed 
which remains unobservable in the films as a result 
of sintering. 

Studying these phenomena on a catalyst consisting 
of 100 parts of nickel to 29 parts of silica (by weight), 
obtained by co-precipitation from nickel nitrate, 
sodium carbonate and sodium silicate solutions and 
subsequent reduction, we were able to reproduce both 
types of behaviour. The all-important parameter in 
this connexion proved to be the temperature of re- 
duction. After reduction at a temperature lower than 
400° C. the sample obtained was comparable in 
behaviour to those described by the second group 
of workers. If, however, the temperature was higher 
than 506° C., the ensuing sample closely resembled 
the films, with the difference that the tendency to 
sinter was very much reduced. 

For this type of nickel — silica catalyst, reduction 
is incomplete below 400° C., but substantially com- 
plete above 500° C. The obvious inference is therefore 
that the oxygen content of the metal obtained is 
responsible for the activated adsorption, presumably 
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because part of the surface is covered by oxygen, a: 


suggestion first put forward by J. K. Roberts®. An 
attempt was therefore made to prove this point by 
careful adsorption of oxygen on the surface of a well- 
reduced catalyst. The oxygen was adsorbed at 
— 196° C., the oxygen-covered sample slowly heated 
to a higher temperature and thereafter the adsorption 
of hydrogen determined. The results confirmed 
Roberts’s hypothesis. With increasing amounts of 
oxygen coverage, the amount of rapidly adsorbed 
hydrogen decreased while the total adsorption re- 
mained more cr less constant. 

A very interesting phenomenon was, moreover, 
revealed by these experiments. The decrease of rapidly 
adsorbed hydrogen with the oxygen coverage was 
linear, but two relationships were found, depending 
on the temperature of preheating of the oxidized 
sample. If this temperature was 400° C. : 

Vin, = C — Va,; 
if it was 100°C.: 

Vin, = C — 3Vo, 
where Vy, is amount of hydrogen rapidly adsorbed 
(em.*); Vo, is amount of oxygen presorbed (cm..) ; 
C is a constant. 

Assuming hydrogen to be adsorbed as atoms, one 
might explain these relations by the supposition that 
oxygen is chemisorbed as molecules at low tem- 
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peratures, but dissociates to adsorbed atoms at high 
temperatures. 

lt may be remarked that the total hydrogen 
adsorption remains practically the same in both cases. 

Any procedure which results in heating a reduced 
catalyst sample at high temperatures (~ 400° C.) 
without hydrogen being present, for example, heat- 
ing under nitrogen or even prolonged high-vacuum 
pumping at these temperatures, causes the rapid 
adsorption to decrease while at the same time some 
sintering is observed. Renewed reduction restores 
the rapid adsorption. Consequently, some process of 
surface oxidation occurs during this heat treatment. 
It may be that a diffusion of oxygen atoms from the 
interior of the metal to the surface occurs ; but it is 
more probable that the silica carrier releases water 
which reacts with the metal : 


Ni + H,O — NiO + H,, 
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either on the surface or in bulk or both. 

To our mind the experiments described here fully 
confirm Roberts’s hypothesis on the nature of the 
activated adsorption. Activated adsorption as de- 
fined by H. 8. Taylor accordingly is adsorption on 
that part of a metal surface which is covered by 
oxygen atoms or molecules. The phenomenon hence 
cannot be considered as evidence for the hetero- 
geneity of a pure metal surface. 

The experiments reported here will be published 
in full in the Recueil des Travaux Chimiques des 
Pays-Bas. 

G. C. A. Scuuir 
N. H. DE BoER 


Koninklijke/Shell-Laboratorium, 
Amsterdam. 
Sept. 15. 


' Beeck, O., Ritchie, A. W., and Wheeler, A., J. Coll. Sci., 8, 505 
(1948). 


* ideal, E. K., and Trapnell, B. M. W., J. Chim. Phys., 47, 126 (1950), 
* Benton, A. F., and White, T. A., J. Amer. Chem, Soc., 52, 2325 (1930). 
‘Sadek, H., and Taylor, H. S., ./. Amer. Chem. Soc., 72, 1168 (1950). 
* Roberts, J. K., Proc. Roy. Soc., A, 152, 445, 464, 477 (1935). 


A Novel Synthesis of 2-Methyl-3 : 4- 
Benzphenanthrene 


Ir has been observed that 2-methyl-3 : 4-benz- 
phenanthrene’? is a potent carcinogenic hydrocarbon’. 
Although this hydrocarbon was synthesized previously 
by Hewett! and by Newman’, their methods are 
rather laborious and involve numerous steps, and 
eventually make this hydrocarbon less accessible to 
synthetic chemists. However, the method developed 
in this laboratory for synthesis of polycyclics*® was 
extended to the synthesis of the above hydrocarbon. 
The synthesis of 9-methyl-phenanthrene® served as 
a model for this synthesis, which gave 2-methyl- 
3: 4-benzphenanthrene in excellent over-all yield in 
four steps starting from 2-allyl-1-tetralone. 
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«-Tetralone was formylated to 2-formy]-1-tetralone 
(boiling point 136—138°/5 mm., lit.” boiling point 154°/ 
10 mm.) following the conditions of Birch and Mukh- 
erji®. Allylation of this compound was effected with 
allyl iodide in presence of dry sodium ethoxide in ben- 
zene to give 2-allyl-2-formyl-1-tetralone (boiling point 
134-138°/1 mm.). This substance was hydrolysed to 
2-allyl-1-tetralone (boiling point 144-150°/5 mm. ; 
semicarbazone, melting point 174-175°) by mechanical 
stirring with 5 per cent sodium hydroxide at 50-55° C. 
for 3 hr.®. 2-Allyl-1-tetralone was then subjected to 
aluminium chloride-catalysed reaction‘ with benzene, 
when 2-(f%-methyl-$-phenylethyl)-1-tetralone (boil- 
ing point 200-208°/4-5 mm.) was obtained in satis- 
factory yield. Reduction of this substance with 
aluminium isopropoxide and isopropyl alcohol gave 
the corresponding carbinol (boiling point 205-210°/ 
4-5 mm.) in almost quantitative yield. This carbinol 
was cyclized with concentrated sulphuric acid?®. 
(1-84) to 2-methyl-1: 2:9: 10:11: 12-hexahydro- 
3:4-benzphenanthrene, which distilled at 2 mm. 
from a bath at 195°C. This hexahydro derivative 
was smoothly dehydrogenated with palladium-char- 
coal (30 per cent) at 300-320° C. for 4 hr. to give 
2-methyl-3 : 4-benzphenanthrene, as a pale yellow 
viscous oil, which crystallized from acetone-alcohol 
in small, almost colourless needles (melting point 
71-72° C.; cale. for CygH;,: C, 94-2; H, 5:8; 
found: C, 94:07; H, 5-9 per cent; lit.', leaflets, 
melting point 69-5-70° C.; lit.*, almost colourless 
needles, melting point 70-4-71° C.). 

The hydrocarbon gave a vermilion picrate which 
crystallized from alcohol in needles (melting point 
135-136° C.;  lit.1, melting point 132-5-133-5° C. ; 
(cale. for C,sH,,C,H,0O,N;: C, 63-7; H, 3-6; 
N, 8-91; found: C, 63:13; H, 3-51; N, 8-75 per 
cent). 

The microanalyses were carried out by Drs. G. 
Weiler and F. B. Strauss (Oxford). 

S. M. MuxneErg1 
P. N. Rao 
Department of Organic Chemistry, 
Indian Association for the 
Cultivation of Science, 
Jadavpur, Calcutta 32. 
1 Hewett, J. Chem. Soc., 596 (1936). 
*? Newman and Joshel, J. Amer. Chem. Soc., 62, 972 (1940). 
3 Bachmann, Cook, Dansi, de Worms, Haslewood, Hewett and 
Robinson, Proc. Roy. Soc., B, 128, 359 (1937). 
‘ 1 al and Mukherji, Science and Culture, 16, No. 8, 374 
5 Cologne and Pichat, Bull. Soc. Chim., France, 853 (1949). 
* Bhattacharyya and Mukherji, Experientia (in the press). 
7 Auwers and Wiegand, J. Prakt. Chem., 184, 82 (1932). 
* Birch and Mukherji, J. Chem. Soc., 2536 (1949). 
* Cf. Kloetzel, J. Amer. Chem. Soc., 62, 1171 (1940). 
1 Cf. Bogert and Davidson, J. Amer. Che m. Soc., 56, 961 (1934). 


Colour Reagents for the Paper 
Chromatography of Di- and 
Tri-hydroxy Phenols 


Various colour-producing spraying reagents have 
been developed for the detection of di- and tri- 
hydroxy phenols on paper chromatograms. Excellent 
results are obtainable with the diazotized sulphanilic 
acid of Evans, Parr and Evans' and the phospho- 
molybdic acid reagent of Riley*. Bate-Smith*4 
applied Partridge’s*’ ammoniacal silver nitrate re- 
agent for furnishing diagnostic evidence regarding 
the position and number of hydroxy groups and 
also used ultra-violet light, both in the presence and 
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absence of ammonia vapour, to obtain useful informa- 
tion. The majority of the above class of C, compounds 
give characteristic coloured spots with a 2 per cent 
aqueous ferric chloride spray**, although meta- and 
para-hydroxy phenols (for example, orcinol, phloro- 
glucinol, resorcinol and hydroquinone) show _ ill- 
defined greyish spots. 

In the present communication a new spray reagent, 
developed during a comparison of the complex 
phenolic mixtures formed by the alkaline degradation 
of the extracts of the bark of Acacia mollissima 
Willd. (black wattle tannin), A. decurrens Willd. 
(green wattle tannin) and A. dealbata Link. (silver 
wattle tannin), is described. Numerous phenols have 
been used for the identification®’* and estimation® 
of sugars ; but the reverse, that is, the use of sugars 
for the identification of phenols, appears to have 
found little application, except in the case of a 
fructose — hydrochloric acid reagent for the identifica- 
tion of resorcinol’. 

Sucrose (2-0 gm.) was therefore shaken with a 
mixture of concentrated hydrochloric acid (10 ml.) 
and absolute ethanol (90 ml.). Complete solution 
was not achieved, but the resulting mixture, when 
lightly sprayed on to paper chromatograms of di- and 
tri-hydroxy phenols and heated for 40-60 sec. at 
85-95° C., gave the colorations shown in the accom- 
panying table in ordinary and ultra-violet light. 


Visible light 


Violet | Blue-violet 
Dark-pink Violet 
Light-pink Weak yellow | 
fluorescence 

Maroon 

Light blue 
fluorescence 
Violet 





Phenol Ultra-violet light } 





Catechol 
Pyrogallol 
Resorcinol 


Phloroglucinol 
Orcinol Light pink fading 
to yellow in 1-2 hr. 


Hydroquinone Grey 


Brown-pink | 
} 
| 


Variations in concentration produce slightly dif- 
ferent shades of colour. Of the above, catechol and 
hydroquinone require slightly longer heating periods 
(about 60 sec.) before their characteristic colours 
appear. The hydrochloric acid — sucrose — ethanol 
reagent affects the paper only to a slight degree, as 
very light spraying and short heating times are 
necessary. Phosphoric acid, while not affecting the 
paper® when used to replace the hydrochloric acid, 
gives similar but weaker colorations. Orcinol spots 
when sprayed with sucrose — phosphoric acid — ethanol 
show more intense light-blue fluorescence under 
ultra-violet light. 

Fructose may be used in place of sucrose in these 
reagents, since both give the same colorations when 
sprayed with resorcinol or naphthoresorcinol in the 
presence of hydrochloric acid* or phosphovic acid?®. 
A cheap and easily made reagent capable of giving 
clearly defined characteristic colours with various 
polyhydroxy phenols is thus available. 

D. G. Roux 
Leather Industries Research Institute, 
Grahamstown, 
South Africa. 
June 28. 


1 Evans, R. A., Parr, W. H., and Evans, W. C., Nature, 164, 674 (1949). 
* Riley, R. F., J. Amer. Chem. Soc., 72, 5782 (1950). 

* Bate-Smith, E. C., Biochem. Soc., Symp. No. 3, 62 (1949). 

* Bate-Smith, E. C., Biochem. et Biophys. Acta, 4, 430 (1950). 

5 Partridge, S. M., Nature, 158, 270 (1946). 

* Forsyth, W. G. C., Nature, 161, 239 (1946). 

7 Novellie, L., Nature, 166, 745 (1950). 

® Gray, [. J. S., Analyst, 75, 314 (1950). 

* Bryson, J. L., and Mitchell, T. J., Nature, 167, 864 (1951). 
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Chromatographic Detection of Pyruvic, 
Dimethylpyruvic and «-Ketoglutaric Acids 
in Cultures of Aspergillus niger on Various 
Substrates 


Ramachandran and Walker! have shown that, in 
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Hida’s medium of inorganic salts*, preformed felts of 


Aspergillus niger produce pyruvic and dimethylpyru. 
vic acids from xylose or from glycerol, and that 
addition of sodium acetate to the glycerol medium en. 
hances considerably the yield of both these keto-acids, 

We have now found that when preformed felts of 
A. niger are allowed to float upon a sterile solution of 
potassium arsenite (0-01 M) in 0-1 M_ phosphate 
buffer (pH. 8-0) at 30° for 12 hr., the mould produces 
from its reserve material substances which vield 
derivatives with 2 : 4-dinitrophenylhydrazine. Exam. 
ination of these products by paper chromatography 
according to the procedure of Cavallini, Frontali and 
Toschi? has shown that the metabolism solution con- 
tains pyruvic acid, dimethylpyruvic acid, «-keto- 
glutaric acid, a fourth keto-acid which is neither aceto- 
acetic acid nor a-ketobutyric acid, and a non-acidic 
carbonyl-containing substance. Krebs and Eggleston‘ 
demonstrated the formation of «-ketoglutaric acid 
in pigeon’s breast muscle in the presence of arsenite, 
and the conversion of glucose to the same acid by 
Pseudomonas fluorescens was described by Lockwood 
and Stodola®. a-Ketoglutaric acid has also been 
obtained by the action of A. oryz@ on glutamic acid 
as reported by Uemura‘, and, hitherto, this has been 
the sole mention of the production of this keto-acid 
by mycological activity. The spot on the chromato- 
gram which represents the 2 : 4-dinitrophenylhydra- 
zone of the unknown keto-acid lies between the 
positions occupied by the respective derivatives of 
pyruvic and dimethylpyruvic acids. The different 
Rr values found by us for authentic 2 : 4-dinitro- 
phenylhydrazones of keto-acids and for the several 
2: 4-dinitrophenylhydrazones obtained from the 
metabolism solution of the mould are shown in the 
accompanying table. 


SOLVENT: BUTANOL SATURATED WITH 3 PER CENT AMMONIA (V/¥). 
WHATMAN NO. 1 FILTER PAPER 





| Rp values of 2 : 4-dinitrophenyl- | Ry values of authentic 2: 4- | 
hydrazones obtained from buffer- | dinitrophenylhydrazones of: | 
arsenite metabolism solutions | j 





0-049 | a-Ketoglutaric acid 0-049 | 
0°32 | Pyruvic acid 0°33 
| Unknown keto-acid 0:50 | 
| 0-68 } Dimethylpyruvic acid 0-68 
| Non-acidic carbonyl | 
compound 0°93 | 
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When preformed felts of the same strain of A. niger 
were placed on sterile solutions of glucose (0-1 M) 
in 0-1 M phosphate buffer (pH 8-0), to which pot- 
assium arsenite had been added to give a concentra- 
tion of 0-01 M, the same four keto-acids had again 
accumulated after several days at 30°. The total 
weight of precipitate obtained, however, on addition 
of 2 : 4-dinitrophenylhydrazine hydrochloride reagent 
to aliquots of the metabolism solution was greater 
than in the former experiment, in which glucose was 
absent from the medium. 

The presence of the same unidentified keto-acid 
has been detected, moreover, in the culture fluid 
containing pyruvic and dimethylpyruvie acids ob- 
tained by allowing preformed felts of A. niger to lie 
on solutions of glycerol and also of glycerol and 
acetate in Hida’s salt solution. 
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We have observed that when felts of the same 
' mould are placed on Hida’s salt solution to which 
ethyl acetoacetate (1 per cent w/v) has been added, 
| this solution after about eight days at 30° contains 
pyruvic acid, dimethylpyruvic acid, «-ketoglutaric 
‘acid and again the same unidentified keto-acid 
encountered in the other experiments. In all instances 
the presence of these products was established 
chromatographically and was verified in repeated 
_ experiments. Work with the object of isolating the 
ditterent products in the form of crystalline deriva- 
tives is now in progress in these laboratories. 

The strain of A. niger employed in these experi- 
ments is one that gives only small yields of citric 
' acid from glucose (10-15 per cent of the glucose 
- utilized) ; and, in view of this, our results would seem 
to indicate that citrate accumulates in sugar cultures 
of those strains of A. niger in which the enzyme 
system metabolizing citric acid is either deficient or 
' weak, and that in other strains of this mould any 
' citric acid produced is afterwards transformed, in 
| part at least, by way of the tricarboxylic acid cycle. 

Our detection of dimethylpyruvic acid and of 
«-ketoglutaric acid in the mixture of products arising 
from both carbohydrate and ethyl acetoacetate may 
' be an indication that the mechanisms by which the 
' mould converts glucose to citric acid, and to the 
4-carbon dicarboxylic acids common to the Szent- 
Gyérgyi systems in equilibrium and the Krebs cycle, 
| are linked closely to those which give rise to certain 
acidic products and derivatives of the same which 
are all built on the isoprene skeleton. 

During the progress of these studies, we learned 
from Dr. D. J. D. Hockenhull, a former colleague 
at Manchester, that work on parallel lines was being 
undertaken by Glaxo Laboratories, Ltd. This led to 
our consultation and an exchange of views on matters 
of mutual interest, and it is a pleasure to acknowledge 
this friendly collaboration. We desire to thank Prof. 
H. A. Krebs for the gift of a specimen of the 2: 4- 
dinitrophenylhydrazone of «-ketoglutaric acid which 
we have used for purposes of comparison. 

T. K. WaLKER 
A. N. Hay 
J. W. Hopron 


No. 4285 


College of Technology, 
Manchester 1. Sept. 19. 


Ramachandran, K., and Walker, T. K., Arch. Biochem. and Biophys., 
31, (2), 224 (1951). 
"Hida, T., J. Shanghai Sci. Inst., Sect. tv (1), 201 (1935). 
‘Cavallini, D., Frontali, N., and Toschi, G., Nature, 1€8, 568 (1949). 
‘Krebs, H. A., and Eggleston, L. V., Biochem. J., 34, 1383 (1940). 
‘Lockwood, 1. B., and Stodola, F. H., J. Biol. Chem., 164, 81 (1946). 
Uemura, T., J. Agric. Chem. Soc. Japan, 15, 353 (1939), from Chem. 
Abs., 38, 8872 (1939). 


Production of Ketoglutarate by 
Penicillium chrysogenum 


Krebs and Eggleston! have isolated ketoglutaric 
acid (1) during a study of arsenite-inhibited pyruvate 
utilization by pigeofi’s breast muscle. Lockwood and 
Stodola? have isolated substantial yields of the same 
compound from a Pseudomonas fluorescens fermenta- 
tion of glucose. From moulds its isolation has been 
reported only by Uemura*, who obtained it on 
deamination of glutamic acid by Aspergillus oryze. 

When washed, starved mycelial suspensions from 
P. chrysogenum Q176 var. brevisterign.a‘, originally 
grown in submerged culture, had been shaken aerobic- 
ally with lactate in presence of arsenite, substantial 
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amounts of keto-acids could be isolated ; we determ- 
ined their nature after filter-paper chromatography 
(Cavallini et al.5), using water-saturated sec. butanol. 
Substantial yields, consisting almost exclusively of 
ketoglutaric acid, were frequently obtained. 

In presence of 0-01 M sodium arsenite at pH 7:3, 
we obtained 400 mgm. of the crude 2: 4-dinitro- 
phenylhydrazone of ketoglutarate from 2-8 gm. 
potassium lactate. After crystallization from ethyl 
acetate, light petroleum (boiling point 40-60°) and 
ethanol, it melted at 217-218° (authentic phenyl- 
hydrazone, melting point 219°, and a mixture, 218- 
219°: C, 40°87; H, 3-23; N, 16-90. per cent ; 
authentic phenylhydrazone required C, 40-50; H, 
3:07; N, 17-18 per cent). 

It was later found that, at pH 5-0 as opposed to 
the original pH 7-3, inhibitor was not necessary for 
the production of keto-acids. 

From 1-0 gm. of potassium lactate we obtained 
0-80 gm. of the phenylhydrazone contaminated with 
material having an Rp between those of the deriva- 
tives of pyruvate and dimethyl pyruvate. By chrom- 
atography on alumina a large fraction of the nearly 
pure phenylhydrazone, weighing about 550 mgm., 
was isolated; it was recrystallized from ethyl 
acetate —light petroleum to give a product that 
melted at 218-219° and did not depress the melting 
point of authentic 2: 4-dinitrophenylhydrazone of 
ketoglutarate. 

A fuller account of this work is being submitted 
for publication elsewhere. We are happy to acknow- 
ledge a friendly interchange of views and collaboration 
with Dr. T. K. Walker and his colleagues at Man- 
chester, who have been working on parallel lines’. 

D. J. D. HockENHULL 
G. D. WILKIN 
F. G. WINDER 
Glaxo Laboratories, Ltd., Sefton Park, 
Stoke Poges, Bucks. Sept. 19. 


1 Krebs, H. A., and Eggleston, L. V., Biochem. J., 34, 1383 (1940). 

* Lockwood, L. B., and Stodola, F. H., J. Biol, Chem., 184, 81 (1946). 

* Uemura, T., J. Agric. Chem. Soc. Japan, 15, 353 (1939), from Chem. 
Abs., 38, 8872 (1939). 

‘Foster, J. W., U.S.P. 2,458,495. (Jan. 11, 1949). 

* Cavallini, D., Frontali, N., and Toschi, G., Nature, 163, 568 (1949). 

* Datta, S. P., Harris, H., and Rees, K. R., Biochem. J., 46, xxxvi 
(Proc. Biochem. Soc.) (1950). 

7 Walker, T. K., Hall, A. N., and Hopton, J. W. (see preceding com- 
munication). 


Inositol, a Major Constituent of the 
Seminal Vesicle Secretion of the Boar 


In the course of the recent isolation of ergo- 
thioneine from  boar’s vesicular secretion’, an 
alcohol-precipitable fraction was separated which 
did not contain nitrogen or sulphur; upon further 
purification of this fraction, crystalline material was 
obtained which tasted distinctly sweet, was optically 
inactive and non-reducing, and which gave a strongly 
positive Scherer reaction** characteristic of inositol. 
After recrystallization, first from ethanol and next 
from water, 18 gm. of pure meso-inositol was obtained 
from 1 litre of the vesicular secretion. The substance 
had a melting point of 225° C., and was found to 
contain 40-28 per cent C and 6-79 per cent H 
as against 40-11 per cent C and 6-66 per cent H 
expected theoretically ; on oxidation with periodic 
acid‘ it showed a titration curve identical with that 
of pure meso-inositol. The concentration of inositol 
in the boar’s seminal vesicle secretion exceeds con- 
siderably the amounts hitherto recorded for material 
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of either plant or animal origin. The dry matter of 
1 litre of vesicular secretion is about 150 gm., one- 
third of which is dialysable ; of this no less than 18 gm. 
or 40 per cent is free inositol. 

The physiological function of inositol has been 
mostly linked with its role as vitamin, lipotropic 
and growth factor® ; its deficiency has also been re- 
ported to cause some disturbance in animal repro- 
duction*. It is interesting to note that in the boar, 
in any event, inositol is secreted by the same accessory 
gland as fructose’ and citric acid® ; in this connexion 
foetal blood may be mentioned as another example 
of the simultaneous occurrence of inositol and 
fructose*®. The distribution of seminal inositol in 
other species, the place it occupies in sperm meta- 
bolism and its relation to the other constituents of 
semen are under investigation. ; 

This study was carried out on behalf of the Agri- 
cultural Research Council. The analyses for carbon 
and hydrogen are by Drs. Weiler and Strauss. I 
am indebted for valuable help to Prof. D. Keilin, Dr. 
D. J. Bell and Mr. R. W. Pomeroy. 

T. Mann 
Molteno Institute, 
University of Cambridge. 
Nov. 10. 


? Leone, E., and Mann, T., Natwre,¥168, 205 (1951). 

* Scherer, J., Liebigs Ann., 81, 375 (1352). 

* Salkowski, E., Z. physiol. Chem., 69, 478 (1910). 

‘ Platt, B. S., and Glock, G. E., Biochem. J., 37, 709 (1943). 

5 Woolley, D. W., J. Nutrition, 28, 305 (1944). 

* Hamilton, J. W., and Hogan, A. G.,"J. Nutrition, 27, 213 (1944). 
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Chromatography of Adrenotropic 
Hormone on lon-exchange Columns 


DurinGc the past year there have been several 
observations which have indicated that adrenotropic 
hormone (ACTH), as measured by the ascorbic acid 
depletion test’, might be a basic substance. Payne, 
Raben and Astwood? observed that its activity could 
be adsorbed on powdered cellulose from dilute acetic 
acid solution and eluted again by 0-1 N hydrochloric 
acid, and these experiments agreed with results from 
preliminary trials in this laboratory on the behaviour 
of adrenotropic hormone when subjected to solvent 
partition (some of these initial experiments were 
carried out in collaboration with Dr. H. G. Khorana, 
of the Department of Chemistry, University of 
Cambridge) and preparative electrophoresis. Ast- 
wood, Raben, Payne and Grady* have since utilized 
a single-step adsorption of adrenotropic hormone 
activity on oxycellulose (10-4 per cent COOH). 
We have concurrently been exploring its behaviour 
on columns of ‘Amberlite RC-50’, which have pre- 
viously been found to permit effective chromato- 
graphic purification of low-molecular weight basic 
proteins, such as ribonuclease‘ and lysozyme’. 

ACTH ‘protein hormone’ was prepared from pig 
pituitaries by the method of Fishman‘, with omission 
of exposure to strong ammonia. When this protein 
preparation (activity = approximately 1 x Armour 
Standard preparation La-1-A) was chromatographed 
on the synthetic carboxylic acid resin JRC-50 
(XZ-64)*, the curve given in Fig. 1 was obtained. 
The results in Fig. 2 were obtained with ‘crude 
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Fig. 1. Chromatography of ACTH ‘protein hormone’ on ‘Amber- 

lite TRC-50’ with sodium phosphate buffer of pH 6-8 (0-2 M in 

phosphate). 10 mgm. of the rr was put onalcm. » 10 cm. 
column 


corticotropin’ (activity = 1-2 x La-1-A) prepared 
by the method of Astwood and his colleagues’. The 
position of the active peak on the effluent curve is 
a function of pH. The active material moves rapidly 
with the main proteins at pH 7, the degree of 
retardation increasing as the pH is_ reduced 
below 6-6. 

The results indicate that the active material in 
preparations of adrenotropic hormone can be satis- 
factorily chromatographed on ion exchange columns 
of fair resolving power under the mild conditions of 
neutral pH and room temperature. With the ‘protein 
hormone’, 50-100 per cent of the biological activity 
was recovered in fractions containing less than 5 per 
cent of the ninhydrin-positive’ material. It is im- 
portant to note that the major protein component 
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Fig. 2. Chromatography of ‘crude corticotropin’ (ref. 2) on 

‘Amberlite JRC-50’ with sodium phosphate buffer of pH 660 

(+ 0°02) (0-2 M in phosphate). 100 mgm. of crude corticotropin 

was extracted with 2-5 ml. of the buffer and 1-6 ml. of the 
solution put on a1 cm. x 35 cm. column 
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is essentially inactive. With ‘crude corticotropin’, 
50-100 per cent of the activity was recovered in 
fractions which corresponded to 2-5 per cent of 
the starting solution on a ninhydrin colour basis. 
Although removal of the sodium phosphates by ion 
exchange to yield a salt-free powder leads to some 
loss of activity, we find that the active fractions con- 
tain less than | per cent of the weight of the starting 
material, and their potency may be as much as a 
hundred times that of the starting material. ‘These 
highly active preparations are unstable in dilute 
solution even in acid media ; but we have found that 
the addition of 0-2 per cent of phenol together with 
U-2-0-5 per cent of the anti-oxidant thiodiglycol 
(S(CH,CH,OH),) to all solutions, including those used 
for dilution of samples before bioassay, eliminated the 
major losses. 

The chromatographic results help to clarify our 
understanding of adrenotropic hormone. In line with 
the earlier observations**, the evidence indicates that 
the ascorbic acid—depleting factor is a highly active 
basic substance, readily separable under non- 
hydrolytic conditions from the proteins which have 
been the major constituents of the early preparations 
of the hormone. 

We wish to express our thanks to the Nuffield 
Foundation for generous support of this research, 
and to the Armour Laboratories, Ltd., for the gift of 
standardized preparations. One of us (H. B. F. D.) 
is grateful to the Medical Research Council of Ireland 
for a studentship held while much of this research 
was carried out. 
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Sayers, M., Sayers, 
(1948). 


Effect of Certain Nucleic Acid Constituents 
on the Growth of Some Higher Fungi 


ALTHOUGH the nucleic acid purines are known to 
be essential growth-factors for several bacteria, they 
have not been found to produce 
any positive effect on the growth 
of fungi, except in four cases, 


Table 2. 
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synthetic medium with vitamin B, as the only growth- 
factor added, and the fact that the strains responding 
to adenine had been in culture for fourteen and seven 
years, respectively, gave rise to the suspicion that 
their unexpected behaviour was correlated with ageing. 
New naturally occurring strains reacted, however, 
in the same way (Table 1), and the reaction seems 
therefore to be a physiological character of the two 
species, or at least a character occurring in certain 
wild strains. 


Table 1. GROWTH OF SEVEN SPECIES OF HYMENOMYCETES IN LIQUID 
CULTURE WITH AND WITHOUT ADENINE 

Each culture flask with 25 ml. nutrient solution 373 (see ref. 4) + 

1 vgm. vitamin B, Average values, + standard errors, taken from 
six or eight cultures. Temperature 25° UC. 
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The effect of adenine was also studied in seventeen 
other species of wood- and litter-inhabiting Hymeno- 
mycetes. A strong positive response was found in 
some species of Mycena, particularly in M. flavo-alba 
and M. rubromarginata (Table 1), which in addition 
are partially tyrosine-deficient*. 

Growth-curves showed that the effect consisted 
mainly in a shortening of the lag-phase, the mycelial 
production in the control cultures catching up with 
the purine series at the end of the experiment (in 
Polyporus abietinus and P. annosus after thirty days). 
The lowest active concentration was found to be 
c. 100 ugm./litre. 

In M. rubromarginata, all other purine derivatives 
tested, except adenosine, were inactive ; in M. flavo- 
alba, hypoxanthine, and in the two Polyporus species 
hypoxanthine, guanine and guanosine also produced 
a growth-promoting effect, although it was somewhat 
weaker than that due to adenine. 

It is suggested that these responses are due to 
deficiencies in the biosynthesis of purines in the fungi 
in question. An investigation of a greater number 
of wood- and litter-inhabiting fungi would probably 
reveal further cases of purine deficiency. A com- 
parative biochemical study of all these cases may 
contribute to the picture of the biosynthesis of purines 
in fungi, which now is based chiefly on investigations 


EFFECT OF ADENINE AND TRYPTOPHANS ON THE GROWTH OF Four SPECIBS OF 


HYMENOMYCETES 
Nutrient solution, etc., as in Table 1 





namely, Phycomyces blakesleeanus', 
Lenzites betulina, Polyporus abiet- 
inus and Polyporus annosus*. The 
last two, where a strong effect 
of adenine was noted, have now 
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of artificially produced purine- 
deficient mutants of Asco- 
mycetes. 

In this connexion it may 120 
be mentioned, however, that 
in certain circumstances a 
growth-promoting action can 
also be obtained in several 
species, besides those men- 
tioned above. If the amino- 
acid tryptophane is included 
in the nutrient solution, the 
growth of many fungi is 
inhibited’, this inhibition in 
several cases being totally 
or partially overcome by a 
simultaneous addition of aden- 
ine (Table 2). In Lentinus 
lepideus various concentra- 
tions of the two substances 
were tested. When the ratio 
of adenine to tryptophane was 0-3, the inhibition was 
released to the extent of about 50 per cent ; when the 
ratio of these substances was greater than or equal to 
1, the inhibition was removed completely. This effect, 
however, varied to a certain degree with time. 

The real nature of this interaction is still obscure. 
A parallel can perhaps be found in the recent observa- 
tion of Schopfer* that an excess of vitamin K induces 
@ requirement for nicotinic acid (or related substances) 
in Phycomyces. Even if the mechanism of these 
phenomena should prove to be quite different, they 
indicate the possibility that an excess production 
of one metabolite—caused by mutation or by unusual 
cultural conditions—may be made apparent by the 
appearance of a requirement for another metabolite. 


and 
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Sexual Season in Ewe Lambs 


THE sexual season of ewe lambs lasts only a 
quarter to a third as long as that of adults. In ewe 
lambs, sexual activity starts during November and 
December in Cambridge (A °)?, while it starts during 
June in New Zealand (S®)?; and consequently the 
sexual season coincides with the shortest days of the 
year irrespective of the hemi- 
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strous performance in relation to growth-rates in Suffolk ewe lambs 


Two groups of grade Suffolk ewe lambs were avail- 
able, one born in January and February and the other 
born in March and April. They were weighed regu- 
larly from birth and were put after weaning with 
active vasectomized ram lambs for one year. The ram 
lambs were ochred, and observations for cestrus were 
made daily. Results concerning the sexual season of 
both groups are shown in the accompanying table. 

The proportion of ewe lambs which did not show 
any costrus during the first autumn was 11 per cent 
and 20 per cent in early- and late-born lambs 
respectively. The average date of onset and cessation 
of the sexual season was 3} weeks earlier in the early- 
born ewe lambs than that of the late-born. ‘The 
average duration of the sexual season was 66 days 
in both groups. Early-born lambs experienced on an 
average more heat periods per ewe per season than 
late-born ones. Silent heat occurred more frequently 
in the late-born animals, and the number of silent 
heats expressed to the possible total number of heats 
was 7 per cent and 14 per cent in early- and late-ewe 
lambs respectively. 

The live weight at the onset of the sexual season 
(first heat) ranged from 66 to 121 lb. with no sig- 
nificant difference between the two groups. Mean- 
while, ewe lambs with retarded growth (both early- 
and late-born) either did not show astrus in their 
first autumn or experienced few cestrous cycles (see 
diagram). In both groups ewe lambs with higher 
growth-rates showed more cestrous cycles and fewer 
silent heats. The growth was checked during the 
sexual season, this being due not to their attaining 
sexual maturity but to seasonal variation in the 
nutritive value of pasture. 

It is concluded that cestrous performance in ewe 
lambs is controlled by a complex factor: the day- 
light environment and the growth-rate. Maximum 
sexual activity coincides with the shortest days, 
presumably the peak period of the activity of the 








sphere. Their sexual season, 


which varies with the breed,is | Month of birth 


January and February March and April 














| 
not spread evenly about the 
shortest day as it is with Range | Mean +S.E. Range Mean+5.B. | 
adults*. The onset of the sex- Date of onset Oct. 15-Nov. 23 | 311 +6-2* |Oct. 27-Dec. 18 333 +5:1* | 
ual season in ewe lambs varies | es a Dec. 10-Feb. 6 | 12 +5-8* | Dec. 9-Mar. 12 34 +6:3* | 
with the month of birth®® ; _ Der season 0-7 4240-4 0-8 3640-6 
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pituitary gland. Once the sexual season has started, 
o-strus is experienced at regular intervals (cycle-length 
16-51 -. 0-18 days) provided that the daylight 
environment is favourable. Ewe lambs which show 
their first astrus after the shortest day have con- 
sequently the shortest sexual season. It is suggested 
that, for the manifestation of astrus in ewe lambs, 
certain thresholds of live weight, in the same way 
as the hormonal thresholds, are required. In the 
Suffolk (see diagram) the thresholds which play a 
part during the favourable daylight environment are 
classified as follows: (I) above 100 Ib., high cstrous 
performance (maximum); (II) 75-100 Ilb., heat 
periods interspersed by silent heats; (ILI) less than 
75 lb., low astrous activity or no activity at all 
(minimum). 

This work was financed by the Agricultural Re- 
search Council and was carried out in the Animal 
Research Station, Cambridge, during study leave 
from Fouad I University, Egypt. Thanks are due 
to Dr. John Hammond for continuous advice and 
encouragement. 
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A New Platyctenid Ctenophore from 
Jamaica 


PLATYCTENID Ctenophores have now been dis- 
covered along the shores of Jamaica. This is the 
first record of these interesting forms from the West 
Indies, although related forms have been recorded 
from the coast of Florida’. 

In May 1950 five transparent, colourless Platy- 
ctenids were noticed adhering to the sides of a tank 
containing the black solitary tunicate, Ascidia nigra 
Savigny, which had- been collected from man- 
groves on the previous day. Similar Ctenophores were 
afterwards found in the natural habitat actually 
creeping on these ascidians, presumably as commen- 
sals, 

In the following July, more than a hundred speci- 
mens were found on the ccenosarcs of Dynamenid 
hydroids from the same locality. These forms were 
pale pink or pale green in colour, but appeared to 
have the same basic structure. All these specimens 
closely resernbled the genus Ce@loplana, but also 
showed certain extremely interesting and well-marked 
features which are indicative of at least a new species 
and possibly of a hew genus. Two of these features 
may be mentioned here, namely, (1) the presence of 
oral grooves with well-marked edges which curve 
round to end on the aboral surface in continuity 
with the openings of the tentacular sheaths, and 
(2) the presence of marked oral lappets which 
become produced laterally as the edges of the oral 
grooves. 

A full description of the distinctive characteristics, 
habits and microscopical anatomy of these new 
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Platyctenids is in the course of preparation and will 
be published shortly. 
JESSIE J. RANKIN 
Department of Zoology, 
University College of the West Indies, 
Mona, St. Andrew, 
Jamaica, B.W.I. 
July 2. 
1 Smith, F. G. Walton, Science, 101, 17 (1945). 


History of Science and Technology in 
India and South-East Asia 


Dr. JOSEPH NEEDHAM has very ably reviewed in 
Nature of July 14, p. 64, the series of papers that 
were read at the symposium on the “History of 
Sciences in South Asia’, and has drawn some 
pertinent conclusions therefrom. He has, however, 
not been able to gauge the spirit in which the 
symposium was held, or expatiate on the new lights 
that were thrown on the subject. He has, on the 
other hand, omitted to mention certain salient facts 
about the organization of the symposium, and the 
review gives by omission the erroneous impression 
that it was solely the work of the Unesco Science 
Co-operation Office for South Asia. ‘As chairman of 
the symposium, and now president of the National 
Institute of Sciences of India, I wish to put on record 
the part played by the National Institute in the 
symposium. 

The idea of holding a symposium on the history 
of sciences in South Asia was first mooted by Dr. 
D. 8. Kothari, one of the secretaries of the Institute, 
which received the support and co-operation of the 
Unesco Science Co-operation Office in Delhi. Accord- 
ingly, the symposium was held under the auspices 
of the National Institute of Sciences of India, in 
collaboration with the Unesco Science Co-operation 
Office, in Delhi, during November 5-7, 1950. Facilities 
for holding the meetings and accommodation for the 
visiting delegates were generously provided by the 
University of Delhi. A number of scientific men, 
historians and oriental scholars from India and 
abroad attended the symposium and took part in 
its deliberations. From the mimeographed copies of 
the papers that had been circulated in advance, it 
was clear at the very outset that considerable con- 
troversy was bound to arise about the dating of the 
most important texts, and to overcome this difficulty 
a Chronology Committee, consisting of historians and 
scientific men, was appointed at the business meeting 
prior to the symposium. This Committee felt that 
it was very difficult to ascertain with accuracy the 
dates of Indian literary works supposed to belong 
to the pre-Christian era. But after discussing the 
matter at length, it recommended that the chrono- 
logical table given below might be taken as a working 
hypothesis in connexion with the discussion of papers 
of the symposium. The table is based on the standard 
work ‘History of Indian Literature’? by Winternitz. 

The authors of papers were then asked to revise 
their papers according to the dates given in the 
table for various texts. Owing to very divergent 
views, however, it was not intended to have all the 
papers published in full. In reviewing that motley 
of papers, which were not authorized for publi- 
cation, and stating that mimeographed copies are 
available at the Unesco Science Co-operation Office 
in Delhi, Dr. Needham has unwittingly done an 
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CHRONOLOGICAL TABLE 

2000 B.c, to 1500 B.c. 
1500 B.c. to 800 B.c. 
900 B.c. to 599 B.c. 


Age of the Rigveda 
Age of Samlhitas and Brahmanas 
Age of old Upanishads 


araka ; A.D. 100 
Charaka Samhita—kernel of ne A.D. 100, but enlarged in 
later times 
Susruta Samhita A.D. 200 to A.D. 500 
Vedanga Jyotisha—present text 500 B.c. 


500 B.c. and later 
600 B.c. to 200 B.c. 


Sulbha Sutras 
Dharmasutra 
Mahabharata 1 
Manusmriti 
Ramayana J . 


200 B.C, to A.D. 200 
injustice to the National Institute of Sciences of 
India and to the organizers of the symposium. A 
summary of the proceedings of the symposium is in 
preparation for publication by the Institute. 

The great difficulty with which a scientific worker 
is faced in a study of the history of science in India 
lies in the fact that the available ancient materials 
and documents are written either in Pali or Sanskrit 
languages, with which he is generally not familiar. 
He has, therefore, to depend upon oriental scholars 
for interpretations and commentaries of texts for 
dating ancient literature. There is, however, a lack 
of scientific knowledge among historians and oriental- 
ists, and this makes it difficult for them to appreciate 
and evaluate the scientific thought of ancient India. 
In the case of fixing the dates of various texts, 
there is no unanimity among historians. Hence the 
participants in the symposium came to a decision 
that in future scientific workers dealing with the 
history of science in India should give original texts, 
and the names of the source books for reference by 
the historians and orientalists. 

The scientific men in India, as elsewhere, are well 
qualified by experience to sift and analyse their data 
before arriving at any definite conclusions. For 
example, my own contributions on fishery legislation, 
based on ‘“‘Arthasastra’’ and the Asoka Pillar Edict, 
were read by many eminent oriental scholars, who 
have expressed agreement with the interpretations 
suggested by me. Nevertheless, whenever a con- 
servative view on any matter is challengec, adverse 
comments are likely to result. It is therefore the 
duty of the scientific workers to make a correct 
approach to and appraisal of the scientific knowledge 
of ancient India, notwithstanding prejudices that 
may exist already about the history of India’s cultural 
heritage and scientific thought. ‘The study of the 
history of science in India,” as remarked by Dr. 
Needham, ‘remains enthralling.”’ 

S. L. Hora 
(President) 


National Institute of Sciences of India, 
Mathura Road, 
New Delhi 1. 
Oct. 5. 


I HAVE read Dr. Hora’s communication with 
interest and sympathy. It was a great disappoint- 
ment to me that I was not able to accept the invita- 
tion to participate personally in the Conference, but 
after the publication of my review in .\ ature 1 became 
aware of the work of the Chronology Committee 
through the report published by Dr. Hora at the 
conclusion of Dr. Wolsky’s review in archives Inter- 
nationales dtiistoire des Sciences, 4, 579 (1951), 
and I was pleased to find so much concordance of 
view. My chief object in acceding to the request of 
the Editwrs of .\ature that I should review the con- 
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ference papers sent to them, which neither the 
Editors nor I knew were in any sense unauthorized, 
was to encourage interest in the history of Indian 
contributions to science. 
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JOSEPH NEEDHAM 


Physics of Social Equilibrium 


In his review of my paper of this title, read to 
Section A (Physics) of the British Association at 
Edinburgh, Prof. T. S. Simey raises certain criticisms 
which, I think, are mainly due to some misunder- 
standings. As my paper has so far not appeared in 
print, I wish to set out briefly the main points of my 
argument. 

in theoretical physics use is made of simplified 
models for representing groups of phenomena. ‘he 
limitations of such models are clearly understood, 
and their purpose is to facilitate the understanding 
of observed facts and to provide a heuristic principle 
for the discovery of new relationships. It seems 
quite legitimate to use physical models for the 
representation of non-physical phenomena, for 
example, of social phenomena, for this express 
purpose, 

I pointed out the inadequacy of two such models 
which are frequently used. ‘The first represents a 
human society by a mechanical system which is sub 
ject to the classical laws of dynamics, like a mech. 
anical machine. The second model regards such a 
society as a ‘loose statistical assembly’ with practically 
no interaction between its members, like the assemblies 
of particles which in the kinetic theory of gases 
represent a rarefied material substance, and assumes 
that the social phenomena are ruled by the statistical 
laws of games of chance which can be derived from 
the probability calculus under the condition of mutual 
independence of the individual events. 

I suggested the use of a more adequate model 
incorporating both the causal and the chance aspects 
of the phenomena involved, namely, a so-called ‘close 
assembly’ of particles with strong mutual interaction, 
like a liquid or a solid. The physical behaviour of 
such a model is governed by the laws of statistical 
mechanics, and its characteristic feature is that the 
individual fate of a member of the assembly is 
neither strictly determined, as in the first of the 
rejected models, nor strictly undetermined, as in the 
second one ; the probabilities for the various possible 
events in the future are not fixed, but depend on the 
present state of the whole assembly. ‘This gives 
rise to the so-called ‘co-operative phenomena’ in 
physics which are characteristic of dense material 
substances. I discussed a few examples of such 
co-operative phenomena, like ferromagnetism, phase 
transitions in crystals and strength of solids, and 
directed attention to the striking similarity between 
these and certain social phenomena. I therefore 
pleaded for the use of this surt of model as a heuristic 
principle for the guiding and shaping of human 
societies. 

I thought I had made it perfectly clear that I 
neither intended to get to “‘an understanding of the 
very purpose of human life’, nor to discredit the 
application of statistical methods in sociology. 1 
only criticized sure inadequate physical models of 
society and prupused a less inadequate one the very 
essence of which is its statistical nature. It was the 
indiscriminate application of the calculus of prob- 
ability, as used in the statistics of games of chance, 
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which I argued against, and I cannot see that by 


doing so I have “‘over-stated my case’’. 

‘he analogy I drew between the behaviour of 
human societies and close physical assemblies, like 
crystals (not, as Prof. Simey writes, “‘communities of 
crystals”), was meant solely to demonstrate that the 
co-operative phenomena working in both these cases 
are of a similar nature. For the fundamental assump- 
tion made is only that a strong ‘interaction’ of some 
gort or another is taking place ; whether this inter- 
action is of a conscious or an unconscious nature 
is not essential for the characteristic features of @ 
co-operative phenomenon. 

If the proposed model is indeed a reasonable 
representation of human society, various measures, 
introduced in the past for strengthening social com- 
munities, appear to be founded on unsound principles 


| and are bound to produce the opposite effect. It was 


in this connexion that I mentioned the political 
stability of the United Kingdom; but I never in- 
tended more than to make a very modest contribution 
towards the understanding of this stability. 

| quite agree with Prof. Simey that the value of 
statistical mechanics for the social sciences will have 
to be established by extensive experiments, although 
Iam not sure whether such communities as a factory 
working group or a housing estate are sufficiently 
large assemblies to justify the proper use of the 
theory of co-operative phenomena. I should be quite 
satisfied if my paper induces social scientists to 
undertake such experiments. 

R. Forru 
Birkbeck College, 
University of London. 


I aM much reassured by what Dr. Firth has said, 
since he has made it clear that his intention was to 
object to the ‘indiscriminate’ application of statistical 
methods to social problems, rather than to suggest 
that the use of those methods was necessarily mis- 
leading. I do not, in fact, see much evidence of 
misuse of statistics in this way by my academic 


| colleagues ; but I agree that less-sophisticated people 
are often led into errors of this kind, and it is useful 
| to point it out. 


Dr. Furth has performed a valuable service in 
directing attention to a mathematical ‘model’ which 
has not so far been made use of in the interpretation 
of social phenomena. but I can only reassert my 
view that it would be a retrograde step if we were to 
allow ourselves to argue by analogy, and to conclude 
as a result that ‘“‘various methods, introduced in the 
past for strengthening social communities, appear to 
be founded on unsound principles and are bound to 
produce the contrary effect’. 

The value of these suggestions needs to be tested 
by experiment and observation; but the possibility 
of doing su appears to be somewhat remote when doubt 
is cast on the value of using the working population 
of a factory or the inhabitants of a housing estate as 
the material of an experiment, on the ground that 
their numbers are not sufficiently large. Dr. Firth 
must tell us more about the minimum numbers 
which would be significant for this purpose, and 
throw more light on the methods which might be 
used to achieve it. 

T. S. Srmey 
Department of Social Science, 
University of Liverpool. 


NATURE 
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Non-adaptive or Neutral Characters in 
Evolution 


SEwatL Wricut! has shown that, given certain 
ecological conditions, drift will occur and produce 
an apparently random pattern of variation. Some 
authors have thereupon employed genetic drift, in 
the same way as adaptive neutrality was formerly 
employed, to explain every example of variation 
which in their opinion is random. This procedure is 
wrong. They have not proved drift to be acting, but 
have failed to prove that selection is acting, and 
have invoked drift to cover the failure. An explana- 
tion which depends for its success on the failure of 
the investigator cannot be regarded as satisfactory. 

I do not claim, as Carter? states, that we must now 
accept that there is no evolution of non-adaptive— 
or neutral—characters in Nature. Such a claim would 
be as difficult to maintain as the claim that genetic 
drift is common and important. Probably drift does 
occur, to some extent. But every example of it so 
far adduced either rests on the logical fallacy pointed 
out above and in a previous communication’, or re- 
mains uninvestigated, or has been disproved on 
further investigation. The more the interactions 
between genes and their environments are studied, 
the less likely does it become that genes controlling 
definite characters can possess, except perhaps for 
very short periods, the very low selective coefficients 
necessary for extensive drift. 

It seems, therefore, that in view of the complexity 
of living systems and their environments, the in- 
vestigator should be cautious and not use drift or 
selective neutrality as an explanation for all un- 
analysed cases. As Carter* points out, what is wanted 
is more investigation; but it is doubtful whether 
any example of variation in Nature can be so com- 
pletely analysed that, after selective effects have been 
estimated, the residual variation can be ascribed with 
confidence to genetic drift. There is always the 
possibility, indeed the likelihood, that the analysis 
of selective effects was not complete. 

A. J. Cain 

Department of Zoology and 

Comparative Anatomy, 
University of Oxford. 
' Wright, S., Genetics, 16, 97 (1931); “The New Systematics”, 161 
(London, 1940); Evolution, 2, 279 (1948). 
? Carter, G. S., Nature, 168, 700 (1951). 
* Cain, A. J., Nature, 168, 424 (1951). 


I am glad that Cain admits that genetic drift may 
be a real factor in evolution, even though he may not 
be willing to admit that its effect is significant. Since 
I have not wished to express an opinion on the rela- 
tive importance of selection and drift, it seems that 
the only point at issue between us is that I do not 
accept the present evidence as being so strongly against 
drift that we should not, when dealing with some 
types of evolutionary change—especially trivial 
changes in micro-evolution—regard it and selection 
as equally possible explanations when neither is 
proved. If we do so regard them, it seems as much a 
fallacy to assume selection alone where there is no 
disproof of drift, as to assume drift wherever there 
is no proof of selection. If in any case analysis of 
selective effects is incomplete, this fact cannot be 
used as evidence against drift as the efficient cause. 

G. 8S. CaRTER 
Zoological Laboratory, 
University, Cambridge. 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is open to the public) 


Monday, December !7 

INSTITUBJON OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Mr. 
E. C. Cherry : “What Practical Benefits can Communication Engineers 
expect from the Modern Information Theory ?” 

ROYAL GEOGRAPHICAL Society (at 1 Kensington Gore, London, 
S.W.7), at 8.15 p.m.—Rt. Hon. the Earl of Verulam, Mr. J. Houston 
Angus and Mr. Stephen Chaplin: “‘Geography of Power’. 


Tuesday, December |8 
ROYAL Socrety oF Arts (at John Adam Street, Adelphi, London, 
W.C.2), at 5.15 pm.—Dr. D. L. Gunn: “The Red Locust”’. 
INSTITUTE OF FUEL (at the Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, London, S.W.1), at 5.30 p.m.—Mr, 
J. W. R. Rayner: “Gasification by the Moving-Burden Technique’’.* 


Tuesday, December 18—Wednesday, December 19 

ASSOCIATION OF UNIVERSITY TEACHERS (in the Eugenics Theatre, 
University College, Gower Street, London, W.C.1). 

PHYSICAL Society (in the Physies Department, University College, 
Southampton).—Autumn Provincial Meeting. 
Tuesday, December |8 

At 2 p.m.—ist Session : 
Wednesday, December 19 

At 9.30 a.m.—2nd Session: ‘‘Thermal Properties and Growth of 
Crystals”; at 2 p.m.—3rd Session: “Complex Spectra and Nuclear 
Structure”’. 


“Optics of Metals’’. 


Wednesday, December 19 

SocreTy OF CHEMICAL INDUSTRY, LONDON SECTION (joint meeting 
with the LONDON AND SOUTH-EASTERN COUNTIES SECTION of the 
ROYAL INSTITUTE OF CHEMISTRY, at the Waldorf Hotel, Aldwych, 
London, W.C.2), at 4 p.m.—Symposium on ‘“‘Radio-chemistry”’ 
(Speakers: Sir John Cockcroft, F.R.S., Dr. J. E. Johnson and Mr. 
J. Smith). 

ROYAL METEOROLOGICAL Society (at 49 Cromwell Road, London, 
S.W.7), at 5 p.m.—Scientific Papers. 

INSTITUTION OF ELECTRICAL ENGINEERS, SUPPLY SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Mr. 
W. R. Stoker and Mr. C. N. Thompson: “Inhibited ‘Transformer Oil"’ ; 
Mr. P. W. L. Gossling and Mr. L. H. Welch: “‘The Stability of Oil in 
Transformers’’. 

MANCHESTER J.ITERARY AND PHILOSOPHICAL Society, SocriAL 
PHILOSOPHY SECTION (at the Portico Wibrary, Mosley Street, Man- 
chester), at 5.30 p.m.—Lady Simon of Wythenshawe: ‘‘Leadership— 
Can We Educate for It?” 

ROYAL Mtocros copioaL Soctzry (in the Department of Human 
Anatomy, Oxford), at 5.30 p.m.—Dr. R. Barer: “A Vector Theory 
of Phase-Contrast and Interference-Contrast’’. 


Thursday, December 20 

INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society of London, Burlington House, Piccadilly, London, W.1), at 
5 p.m.—Scientific Papers. 

LONDON MATHEMATICAL Socrety (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W.1), at 5 p.m.—Mr. 
H. D. Ursell: ‘‘Prime Ends’. 

ROYAL AFRONAUTICAL SocretTy (at the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, London, 8.W.1), at 
6 p.m.—Mr. E. G. Broadbent and Mr. W. T. Kirkby: “Control 
Surface Flutter’. 

BRITISH INSTITUTE OF RADIOLOGY (in the Reid-Knox Hall, 32 Wel- 
beck Street, London, W.1), at 8 p.m.—Contributions on “The Liag- 
nostic Use of P32 in Neurosurgery’ (Speakers: Mr. T. P. Morley and 
Dr. C. W. Gilbert). 

Friday, December 2! , 

INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, S.W.7), at 5 p.m.—Lieut.-Comdr. P. G. 
Satow: “Meteorology and Navigation’’. 

BRITISH INSTITUTE OF RADIOLOGY (in the Reid-Knox Hall, 32 Wel- 
beck Street, London, W.1), at 6.39 p.m.—Dr. W. K. Sinclair: “‘The 
Use of P32 incorporated in a Plastic for Superficial Beta Therapy” ; 
Mr. H. F. Freundlich: “The Use of Fission Products in Surface 
Applicators”’. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

SENIOR LECTURER IN Paystics at the Frontier College for Women, 
Peshawar—The High Commissioner for Pakistan, 35 Lowndes Square, 
London, S.W.1 (December 20). 

PRINCIPAL BIOCHEMIST IN THE CLINICAL LABORATORIES—The House 
Governor, London Hospital, Whitechapel, London, E.1 (December 21). 

BIOcHEMIST for full-time research on fundamental problems related 
to the nervous system, at the Neuro-Psychiatric Research Centre, 
Whitchurch Hospital—The Secretary, Welsh Regional Hospital Board, 
Temple of Peace ani Health, Cathays Park, Cardi (December 22). 

JosiorR CHEMISTS (with Inter.B.Sc., or equivalent) in the Central 
Laboratory, Chiswick—The Staff Officer (F/EV/197), London Trans- 
port, 55 Broadway, London, 8.W.1 (December 22). 

PRINCIPAL OF THE TECHNICAL INSTITUTE—The Director of Educa- 
tion, Town Hall, Wallasey (December 22). 
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ScIENTIST, Grade I, or SENIOR SCIENTIST (with high ac 
scientific qualifications; sound all-round knowledge of fue] tech 
nology and some research experience are desirable) as Crip COAL 
SURVEY OFFICER in the Scottish Division—The National Coal 
Establishments (Personnel), Hobart House, Grosvenor Place, London} 
8.W.1, quoting T'T/403 (December 22). 

SCIENTIST, Grade II (with an honours degree in science, or 
equivalent, and several years industrial experience) in the No 9 
(Wigan) Area Laboratory at Ince Moss Colliery, Wigan ; a Screyrp 
Grade [I (with an honours degree in science, or the equivalent, 
several years industrial experience) in the No. 4 (Burnley) Areg 
Laboratory at Altham Coke Works, Altham, Accrington ; and 
Scientist, Grade [II (graduate with a tirst- or second-class hy 
degree in chemistry) at the Central Laboratory, Shade House, Swin) 
—The Divisional Establishment Officer, National Coal Board, North. 
Western Division, 40 Portland Street, Manchester 1 (December 29) 

ASSISTANT (Grade A) IN CHEMISTRY, to teach organic or in ; 
chemistry to an advanced level, and general chemistry to intermediate 
level—The Clerk to the Governors, South-East Essex Technical College 
and School of Art, Longbridge Road, Dagenham, Essex. 

ASSISTANT EXECUTIVE ENGINEER IN THE PUBLIC WORKS DEpagr. 
MENT, Sarawak—The Director of Recruitment (Colonial Seryica) 
Colonial Office, Sanctuary Buildings, Great Smith Street, London, 
S.W.1, quoting No. 27322/113. 

CHEMIST (with some experience in research) for training in methods 
of dyeing research—The Secretary, British Rayon Research Associa- 
tion, Barton Dock Road, Urmston, Manchester. * 

CHEMISTS and METALLURGISTS (Scienti:ic Officer grade) at a Ministry 
of Supply research establishment in Berkshire: PHYSICAL Mprat- 
LURGIST (Ref. F.886/51A) with sound knowledge of modern metal. 
lurgical theory ; experience in metallography or in the determination 
of thermal and physical properties essential, and a PHYSICAL or Jy. 
ORGANIC CHEMIST (Ref. F. 887/51A) preferably with some experience 
of radioactive chemistry—The Ministry of Labour and National Ser. 
vice, Technical and Scientific Register (K), Almack House, 26-98 
King Street, London, 8.W.1, quoting the appropriate Ref. No. 

CURATOR (with an honours degree in archeology with some an- 
thropological training) IN THE DEPARTMENT OF MUSEUMS, Mala 
The Director of Recruitment (Colonia! Service), Colonial Office, 
Sanctuary Buildings, Great Smith Street, London, 8.W.1, quoting 
No. 27440/1/51. Appts. 

ELECTRONIC ENGINEER Or PHYSICIST by the Division of Atomic 
Energy (Production), to take charge of a group concerned with the 
maintenance and modification of electronic instruments at Windseale 
Works, Sellafield, Cumberland—The Ministry of Supply, Division of 
sen waaay (Production), Risley, Warrington, Lancs, quoting 
Ref. 278 

GRADUATE ASSISTANT IN THE BIOCHEMICAL DEPARTMENT—The 
Secretary, Hospital Management Committee, Dudley Road Hospital, 
Birmingham 18. 

H&AD OF THE DEPARTMENT OF CHEMICAL TECHNOLOGY, Indian 
Institute of Science, Bangalore—The Ministry of Labour and National 
Service, Technical and Scientific Register (i), Almack House, 26-28 
King Street, London, 8.W.1, quoting A.12/1/31E. 

HEALTH PHYSICS AND SAFETY GROUP MANAGER (with either an 
honours degree in physics or chemistry, associateship of the R.LC, 
or the Institute of Physics, or equivalent qualifications) at Windseale 


Works, Sellafield, Cumberland—The Ministry of Supply, Division 
nes, quoting 


| Atomic Energy (Production), Risley, Warrington, 
No. 269. 

LECTURER (medically qualified, with some experience of physio- 
logival teaching and research) IN PHYSIOLOGY—Prof. D. 8. Torrens, 
School of Physic, Trinity College, Dublin. 

LECTURER IN MECHANICAL ENGINEERING, to teach applied mech- 
anics, strength and properties of materials, and some thermodynamics 
—The Principal, Technical College, Darnley Road, Gravesend, Kent. 

LECTURER IN PHYSIOLOGY AND PHARMACOLOGY—The Kegistrar, 
College of Technology, Bristol 1. ‘ 

LECTURER IN RUBBER CHEMISTRY—The Clerk, National College 
of Kubber Technology, Northern Polytechnic, Holloway, London, 
N.7 
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aveds 

OFFICER-IN-CHARGE OF CAMDEN PARK EXPERIMENTAL STATION 
(Agricultural), Windward Islands—The Crown Agents for the Colonies, 
4 Millbank, London, S.\W.1, quoting Nature and M.23443.G. 

PuyYSICIST (with electronic experience) for basic research on ultra- 
sonics—The Secretary, British Rayon Research Association, Barton 
Dock Road, Urmston, Manchester. 

PRINCIPAL SCIENTIFIC OFFICER-—PHYSICIST (Ref. A. 367/514) to 
work on the improvement of existing techniques and investigation of 
new methods of photographic recording of experiments, including 
the use of long-focus lenses, and of colour photography ; and a SENIOR 
SCIENTIFIC OFFICER-—ELECTRICAL ENGINEER or Puysicist (Ref. 
A.368/51A) for experimental work in the development of magnetic 
recorders and associated electronic circuits, in the Instrumentation 
Department of the Royal Aircraft Establishment, Farnborough—The 
Ministry of Labour and National Service, Technical and Scientific 
Register (K), Almack House, 26-28 King Street, London, 8.W.1, 
quoting the appropriate Ref. No. 

RESEARCH ASSISTANTS (with relevant academic qualification, and 
practical experience in either mechanical engineering design or re-# 
search, or in electronics and instrumentation) for work covering & 
wide field of hydraulic engineering—The Director, British Hydro- 
mechanics Research Association, Harlow, Essex. 

SCIENCE GRADUATES : (a) a PHYSICAL CHEMIST to develop methods 
of test in the field of adhesives, and (6) a Cremist for laboratory 
dealing with day-to-day production problefhs arising in the industry— 
The Printing, Packaging and Allied Trades Research Association, 
Patra House, Randalls Road, Leatherhead, Surrey. 

SENIOR SCIENTIFIC OFFICER or SCIENTIFIC OFFICER (with a first- 
or second-class honours degree in chemistry, metallurgy or physics, 
or equivalent qualification, at least three years’ post-graduate research 
experience, and a good knowledge of German or Russian) in the [n- 
formation Section at the Atomic Energy Research Establishment, 
Harwell—The Ministry of Labour and National Service, Techni 
and Scientific Register (K), Almack House, 26-28 King Street, London, 
S.W.1, quoting F.897/51A. 
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